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(54) SCANNER CONTROL SYSTEM AND IMAGE FORMING DEVICE PROVIDED WITH THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform scanner control 
while cooperatively operating respective components by 
comprising software for performing scanner control of 
plural independent software components. 
SOLUTION: Concerning the scanner control system of 
the image forming device, the software for performing 
scanner control is composed of a scan component C1 t 
carriage component C2, carriage roll component C3 and 
software components C4 and C5, with which respective 
devices such as sensor and stepping motor required for 
read control are directly controlled, constituted as 
respectively independent components. A scanner is 
controlled by mutually cooperatively operating the 
respective software components and an original is read. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A software part which receives a read request constituted considering composition of software which 
controls a scanner which reads a manuscript as parts which became independent respectively, A software part 
which manages a running body which reads, and a software part which controls a running body according to 
various read requests, A scanner control system performing reading control of a manuscript while it constitutes 
from a software part which controls directly each device, such as a sensor required for reading control, and a 
stepping motor, and each software part carries out coordination operation mutually. 

[Claim 2]in a scanner control system indicated to claim 1 — the above — a software part which controls a 
running body according to various read requests being made into an abstract class, and, A scanner control 
system constituting a subclass of this software part from a software part which operates a carriage. 
[Claim 3]in a scanner control system indicated to claim 2 — the above — a scanner control system using as the 
same manipulation interface a software part which controls a running body according to various read requests, 
and a software part of a subclass of this software part. 

[Claim 4]Composition of software which controls a scanner which reads a manuscript A scan part article, A 
scanner control system performing reading control of a manuscript while it constitutes from a carriage part 
article and stepping motor parts, it constitutes as independent parts which carry out coordination operation of 
each software part of each other and each carries out coordination operation. 

[Claim 5]A scanner control system, wherein an internal configuration of the above-mentioned scan part article 
consists of a scanning class which is an abstract class with a manipulation interface from other parts, and a 
subclass with a common manipulation interface in a scanner control system indicated to claim 4. 
[Claim 6]In a scanner control system indicated to claim 5, a subclass of the above-mentioned scanning class, A 
scanner control system carrying out reading control of a manuscript because exist corresponding to each service 
of software which performs manuscript reading and each subclass sends a required message to a carriage part 
article according to the contents of service. 

[Claim 7]A scanner control system unifying a manipulation interface from a carriage part article to a subclass of 
a scanning class in a scanner control system indicated to either of claims 5 and 6. 

[Claim 8]A stepping motor class in which an internal configuration of the above-mentioned stepping motor parts 
performs status management of a stepping motor in a scanner control system indicated to claim 4, A scanner 
control system consisting of a class which controls a device by stepping motor roll class which abstracted and 
had a drive system of a stepping motor, and a subclass of the above-mentioned stepping motor roll class 
according to a drive system of a stepping motor. 

[Claim 9]A scanner control system unifying a manipulation interface to a subclass of the above-mentioned 
stepping motor roll class in a scanner control system indicated to claim 8. 

[Claim 10] An image forming device provided with a scanner control system indicated to either of claims 1 thru/or 
9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The parts-ized software is used in this invention. 

Therefore, while making expansion easy, it is related with the image forming device provided with the scanner 
control system which raised the development efficiency of software, and this scanner control system. 

[0002] 

[Description of the Prior Art]In recent years, in response to a performance rise and low-cost-izing of computer 
hardware, increase of the scale of software and complication of the problem used as the object are increasing 
every year. On the other hand, the development cycle of these software goods or the goods of the apparatus 
incorporating software tends to be shortened every year. In the software industry, the improvement of the 
development efficiency serves as an inevitable demand in such environment. Part-ization of software can be 
considered as the one solution. This tends to intend to constitute a software system with two or more 
independent components (software part), and to reuse by other systems in the component unit. Thereby, long- 
term software development efficiency is improvable inside. About the automatic generation method of a software 
part. For example, "program automatic generation by a data center type software part" (JP,5-108319,A), A 
"program generation system" (JP,9-204301 ,A), a "software automatic generation device" (JP,1 0-24051 4,A), The 
proposal of "the object-oriented-development method of a control device" (JP.8-1 85424,A), etc. again the thing 
about a software part for example, Although a "software part reuse method" (JP.6-250.A), a "software part 
device" (JP,7-141,A), etc. are exhibited, about the part-ized method for control of a scanner, it has not been 
proposed yet. 
[0003] 

[Problem(s) to be Solved by the Invention]In the software system which controls the scanner which reads a 
manuscript, the technical problem of this invention is in raising the reusability of software by performing part- 
ization peculiar to the field (here scanner). The purpose of an invention of claim 1 a read request specifically for 
the composition of the software which controls the scanner which reads a manuscript A ****** software part, 
The software part which manages the running body which reads, and the software part which controls the running 
body according to various read requests, It constitutes from a software part which controls directly each device, 
such as a sensor required for reading control, and a stepping motor, By performing reading control of a scanner, 
while each software part is constituted as independent parts which carry out coordination operation mutually and 
each carries out coordination operation. It is applying this software part to many models, and making extension of 
a scanner control function easy, and raising software development efficiency. 

[0004]The purpose of an invention of claim 2 is to make extension of the function of a scanner easy by making a 

carriage roll part into an abstract class, constituting, that is, making it a layered structure with the software part 

which controls the carriage [ subclass / of a carriage roll part ] according to a scan request. 

[0005]The purpose of an invention of claim 3 is to make the same the manipulation interface of a carriage roll 

part and the software part of the subclass, and is making expansion of a scanner easy and raising the reliability of 

software. 

[0006]The software part (it is called a scan part article.) which the purpose of an invention of claim 4 receives 
the demand of reading for the composition of the software which performs scanner control, and performs 
directions of operation to a running body according to a demand, The software part (it is called a carriage part 
article.) which controls a running body according to each state at the time of reading, It constitutes from a 
software part (it is called stepping motor parts.) which drives a stepping motor required in order to move a 
running body, By performing reading control of a scanner, while each software part is constituted as independent 
parts which carry out coordination operation mutually and each carries out coordination operation. It is applying 
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this software part to many models, and making extension of a scanner control function easy, and raising software 
development efficiency. 

[0007]The purpose of an invention of claim 5 the composition of the software which performs scanner control A 
scan part article, The abstract class (it is called a scanning class.) which consisted of a carriage part article and 
stepping motor parts, and had a manipulation interface from other parts for the internal configuration of a scan 
part article, By performing reading control of a scanner, while it constitutes from a subclass with a common 
manipulation interface, it constitutes as independent parts which carry out coordination operation of each 
software part of each other and each carries out coordination operation. It is carrying out the addition of the 
control system of a scanner, making a change easy, and raising software development efficiency. 
[0008]Abstract class, i.e., scanning class, which had a manipulation interface from other parts for the composition 
of the scan part article which the purpose of an invention of claim 6 receives the demand of reading, and 
performs directions of operation to a running body one by one according to a demand, Constitute from a subclass 
with a common manipulation interface, and the subclass of the above-mentioned scanning class, . Existed 
corresponding to each service of the software which performs manuscript reading, and each subclass embraced 
the contents of service. It is holding the information on usage **** of a carriage part article, that is, knowing, 
carrying out reading control of a manuscript by sending the required message to a carriage part article, carrying 
out the addition of the function (service) of scanner control software, making a change easy, and raising software 
development efficiency. 

[0009]The purpose of an invention of claim 7 is a thing which unify the manipulation interface from the above- 
mentioned carriage part article to the subclass of a scanning class and for which things are done, It is lessening 
the changing amount of other software parts at the time of an addition and change of the function (service) of 
scanner control software, and raising the reliability of a software part. 

[0010]The class from which the purpose of an invention of claim 8 constitutes the software part which drives a 
stepping motor for the status management of a stepping motor, By the abstract class with the role which drives 
a stepping motor, and the subclass of the above-mentioned stepping motor roll class. With constituting from a 
class which controls a device according to the drive system of a stepping motor, the addition of the drive system 
of a stepping motor is carried out, a change is made easy, and it aims at raising software development efficiency. 
[001 1]The purpose of an invention of claim 9 is to unify the manipulation interface to the subclass of the above- 
mentioned stepping motor roll class, and is carrying out an addition, and making a change of a motor driving 
system easy, and raising the reliability of a software part. 

[0012]The purpose of an invention of claim 10 is to provide the image forming device provided with the scanner 

system indicated to either of claims 1 thru/or 9. 

[0013] 

[Means for Solving the Problem]An external-interface part with which this invention receives image data, for 
example from an external system, In an image forming device which has a delivery bottle part for distributing and 
placing a recorder which saves a picture, a plotter section which prints a picture on a paper, a scanner part 
which reads a picture, and a printed paper, etc., Software which controls a scanner which reads a manuscript is 
constituted by two or more independent parts, As a scanner control system has a mechanism in which it 
operates by coordination operation of these parts, an invention of claim 1, A software part which receives a read 
request constituted considering composition of software which controls a scanner which reads a manuscript as 
parts which became independent respectively, A software part which manages a running body which reads, and a 
software part which controls a running body according to various read requests, While it constitutes from a 
software part which controls directly each device, such as a sensor required for reading control, and a stepping 
motor, and each software part carries out coordination operation mutually, it is a scanner control system 
performing reading control of a manuscript. 

[0014]In a scanner control system with which an invention of claim 2 was indicated to claim 1, the above — it is 
a scanner control system having made into an abstract class a software part which controls a running body 
according to various read requests, and constituting a subclass of this software part from a software part which 
operates a carriage. 

[0015]In a scanner control system with which an invention of claim 3 was indicated to claim 2, the above — it is 
a scanner control system using as the same manipulation interface a software part which controls a running body 
according to various read requests, and a software part of a subclass of this software part. 

[0016]An invention of claim 4 composition of software which controls a scanner which reads a manuscript A scan 
part article, While it constitutes from a carriage part article and stepping motor parts, it constitutes as 
independent parts which carry out coordination operation of each software part of each other and each carries 
out coordination operation, it is a scanner control system performing reading control of a manuscript. 
[0017]In a scanner control system with which an invention of claim 5 was indicated to claim 4, An internal 
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configuration of the above-mentioned scan part article is a scanner control system consisting of a scanning class 
which is an abstract class with a manipulation interface from other parts, and a subclass with a common 
manipulation interface. 

[0018]In a scanner control system with which an invention of claim 6 was indicated to claim 5, A subclass of the 
above-mentioned scanning class exists corresponding to each service of software which performs manuscript 
reading, Each subclass is a scanner control system carrying out reading control of a manuscript by sending a 
required message to a carriage part article according to the contents of service. 

[0019]In a scanner control system indicated to either of claims 5 and 6, an invention of claim 7 is a scanner 
control system unifying a manipulation interface from a carriage part article to a subclass of a scanning class. 
[0020]In a scanner control system with which an invention of claim 8 was indicated to claim 4, A stepping motor 
class in which an internal configuration of the above-mentioned stepping motor parts performs status 
management of a stepping motor, It is a stepping motor roll class which abstracted and had a drive system of a 
stepping motor, and a subclass of the above-mentioned stepping motor roll class, and is a scanner control 
system consisting of a class which controls a device according to a drive system of a stepping motor. 
[0021]In a scanner control system indicated to claim 8, an invention of claim 9 is a scanner control system 
unifying a manipulation interface to a subclass of the above-mentioned stepping motor roll class. 
[0022]An invention of claim 10 is the image forming device provided with a scanner control system indicated to 
either of claims 1 thru/or 9. 
[0023] 

[Embodiment of the Invention] Drawing 1 shows the image input/output device which is hardware constitutions to 
which the user interface system of this invention is applied. One is a processor (CPU) among a figure and it is 
what manages control of the whole device, The disk driver 9, the communication control part 10, the modem 5, 
and external I/F6 are connected with ROM2, RAM3, NVRAM4, the navigational panel 1 1, the panel control part 7, 
and the scan/print engine 12, and Engine control section 8 and the memory storage 13 under the control. Here, a 
program code, a font, and other static data are stored in ROM2, and RAM3 is used as the temporary memory 
location. NVRAM4 stores nonvolatile data and the navigational panel 1 1 and the panel control part 7 manage an 
interface with a user. A scan / print engine 12, and Engine control section 8 are portions which perform reading 
of a paper manuscript and printing to a transfer paper as an input output unit of image data. A lot of image data 
are accumulated, or it is used as the memory location of a database, the communication control part 10 is 
connected to the networks 20, such as Ethernet, and the memory storage 13 and the disk driver 9 enable 
communication with external apparatus. The modem 5 is connected with a public line, communication with 
external apparatus is enabled, and host I/F6 enables communication with the apparatus of the host exteriors, 
such as PC, using the interface of Centronics, RS-232C, etc. 

[0024] Drawing 2 shows the structure of the correlation of the software built into the inside of a user interface 
control device, and hardware. Like a graphic display, if the inside of a user interface control device is roughly 
divided, it consists of four layers, the application layer, its lower layer kernel layer and its lower layer driver layer, 
and the lower layer hardware layer of a driver layer. 

[0025](Application layer 100) The application layer 100 is a layer which forms applications, such as a copy fax 
printer. The application layer 100 is provided with the following. 
Operation manager 101. 
Document manager 102. 
Service manager 103. 

The device manager 104 and data **-SUMANEJA 105. 

[0026]The operation manager 101 controls the navigational panel attached to a device, and performs the display 
of a button, the notice of the NOTI phi alert of button operation, etc. The document manager 102 is a main 
functional block as application which handles a document in accordance with the scenario of a copy fax printer 
etc. The service manager 103 is a functional block which is needed in common in the case of document handling, 
and performs management and execution of various services. The device manager 104 is a functional block which 
opts for operation of physical devices, such as a scanner plotter and a picture bus, and performs management and 
execution of various devices. The database manager 105 performs control of maintenance of the permanent data 
of the utilization history, billing data, etc. of a font, a fixed form form fax message receiving history, and a device. 
[0027]The kernel layer 110 has the virtual memory 111, the execution process 112, the file system 1 13, the data 
input/output 1 14, and the virtual machine 1 15, and further the virtual machine 1 15, It has the execution control 
116 and the mode control 1 17, and is usually incorporated as a kernel of OS, various devices are abstracted, and 
service is provided to application. The application layer 100 operates by carrying out a system call to the kernel 
layer 110. 
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[0028]The driver layer 120 is a meeting of a functional block which performs control for driving various 
hardwares. In the driver layer 120. It has the memory management driver 121, the process control driver 122, the 
File management driver 123, the network driver 124, the host driver 125, the integral-type copy driver 126, the 
blocking device driver 127, and the page device driver 128. 

[0029]The hardware layer 130 is a set of a functional block which performs control for driving various hardwares, 
and is a set of the controllable resource which exists in a device. In the hardware layer 130, for example, With 
RAMI 31 and the process control driver 122 which are controlled by the memory management driver 121. With 
the memory storage (NVRAM) 133 and the network driver 124 which are controlled by RAM 132 controlled and 
the file management driver 123. It comprises host interface 135 grade controlled by the network interface 134 
controlled and the host driver 125. The scanner 136 controlled by the integral-type copy driver 126, the blocking 
device driver 127, and the page device driver 128, the picture bus 137, and the plotter 138 grade are also 
included. 

[0030]Here, the device manager's 104 software configuration is explained. The device manager 104 consists of 
the plotter engine control section 104A, the plotter paper carrier control part 104B, the scanner control part 
104C, the manuscript carrier control part 104D, and the memory unit control section 104E, as shown in drawing 
3. Here, imaging of a plotter and the device of a fixing part are controlled by (1) plotter-engine control section 
104A 

(2) Control the device about paper conveyance of a plotter by the plotter paper carrier control part 104B. 

(3) Control the device in connection with reading control of a scanner by the scanner control part 104C. 

(4) Control the device in connection with the transfer control of a manuscript by the manuscript carrier control 
part 104D. 

(5) Control memory units, such as a hard disk, by the memory unit control section 104E. 

[0031 ]The software configuration of a scanner control part is explained about (an invention of claims 1 thru/or 
3), next the invention of claims 1 thru/or 3. These inventions relate to the software configuration of the scanner 
control part 104C in the device manager 104 of the application layer 100. Drawing 4 is a figure showing the 
composition. The rectangle expresses the independent software component (an object-oriented object, a 
software part.) with data and operation, and the line which connects between rectangles expresses the relation 
between these objects. . which is the notation using the unification modeling language (UML (Unified Modeling 
Language)) whose drawing 4 is one of the object-oriented-analysis techniques — control of a scanner is realized 
by the coordination operation of these parts groups. 

[0032](Operation) This system generates the substance (it is called an instance the instance as used in the field 
of an OBUEKUTO inclination, and henceforth) to parts, when required (it allocates on a memory), and when these 
instances communicate each other, it operates. Although the method of the communication and operation serves 
as mounting dependence, as an easy method, real-time OS is used, one task is assigned to each generated 
instance, and how the communication between tasks provided by real-time OS performs communication between 
instances can be considered. Here, as an example of operation, the control method of the book (Book) read mode 
of a scanner is explained. The processing to which a position is made to move a carriage is required as initial 
motion of a scanner. This operation is called homing. The control method of homing operation is also explained. 
[0033] Drawing 5 expresses the situation of the message communication of each software part at the time of 
book reading. Each software part has a state in the inside, and if the message from other software parts is 
received, predetermined operation will be performed according to an internal state. While each software part 
communicates a message, a scanner is controlled by carrying out coordination operation. When the message of a 
book read start is transmitted from the application layer 100 of a higher rank to the scan part article CI, the 
scan part article C1, The carriage part article C2, the book reading part article C7, the stepping motor parts C4, 
and the home position sensor parts C5 are generated, and the message of a book read start is transmitted to the 
carriage part article C2. If a book read start message is received, the carriage part article C2 looks at an own 
state, and if it is in the state in which book reading is possible, it will transmit the message of execution to the 
book reading part article C7. 

[0034]The book reading part article C7 has a control algorithm peculiar to book reading, creates the operation 
specification of a stepping motor required for book reading, and sends the message of a move start to the 
stepping motor parts C4. The stepping motor parts C4 perform drive controlling of a actual stepping motor 
according to the operation specification which the book reading part article C7 created. After reading of a 
manuscript is completed according to predetermined operation specification, the stepping motor parts C4 
transmit the message of an end to the book reading part article C7. If the book reading part article C7 asks the 
home position sensor parts C5 about a state and the sensor turns it on after it receives an end message, it will 
be judged to be reading normal termination and will send the message of an end to the carriage part article C2. 
The carriage part article C2 can transmit the message of the end of book reading to the scan part article C1, and 
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can know that book reading ended application normally because the scan part article C1 notifies the end of book 
reading to the application layer 100. 

[0035]Next, homing operation control of a carriage is explained with reference to drawing 6 . When the message of 
a homing start is transmitted from the application layer 100 of a higher rank to the scan part article C1, the scan 
part article C1, The carriage part article C2, the homing parts C6, the stepping motor parts C4, and the home 
position sensor parts C5 are generated, and the message of a homing start is transmitted to the carriage part 
article C2. If a homing start message is received, the carriage part article C2 looks at an own state, and if it is in 
the state in which homing is possible, it will transmit the message of execution to the homing parts C6. The 
homing parts C6 have a control algorithm peculiar to homing operation, and send the message of a move start in 
self-starting areas to the stepping motor parts C4. The stepping motor parts C4 make a actual stepping motor 
drive in self-starting areas according to the message of the homing parts C6. If a carriage moves to a home 
position by the drive of stainless steel ping MOKU, a home position sensor turns on. 

[0036]The home position sensor parts C5 will transmit the message of the sensor ON to the homing parts C6, if 
ON of a home position sensor is detected. If the sensor ON is received, the homing parts C6 will be judged to be 
homing normal termination, and will send the message of a stop, and the message of an end in the carriage part 
article C2 to the stepping motor parts C4. The carriage part article C2 can transmit the message of the end of 
homing to the scan part article C1, and can know that homing operation ended application normally because the 
scan part article C1 notifies the end of homing to the application layer 100. 

[0037]As stated above, book reading control of a scanner and homing control can be carried out because each 
software part exchanges message communication. Although this example does not explain, in the case of the 
scanner which it has, a sheet through document feeder control required for sheet through reading, It has an 
algorithm which needs the sheet (Sheet) reading part article C8 for sheet through reading, and carries out by 
sending a message to the stepping motor parts 04 and the home position sensor parts C5. When a new reading 
system will be added from now on, it adds as a software part of the subclass of the carriage roll part 03, and 
influence of the software part on others can be lessened by unifying a manipulation interface, and a function can 
be extended easily. The difference among devices, such as a stepping motor by a model, is absorbable by change 
of stepping motor parts. Thus, this software part can be applied to many models, and the reusability of software 
and development efficiency can be raised. 

[0038]The software configuration of a scanner control part is explained about (an invention of claims 4 thru/or 
7), next the invention of claims 4 thru/or 7. It is related with the software configuration of the scanner control 
part which has these inventions as well as the invention of claims 1 thru/or 3 in the device manager 104 of the 
application layer 100, and drawing 7 is a figure showing the composition. A rectangle is the independent software 
component with data and operation the same [ with drawing 4 having been shown ] among a figure, The scan part 
article C1 (software part which receives the demand of reading and performs directions of operation to a running 
body one by one according to a demand), It comprises the carriage part article C2 (software part which controls 
a running body according to each state at the time of reading), and the stepping motor parts 04 (software part 
which drives a stepping motor required in order to move a running body). Control of a scanner is realized by the 
coordination operation of these parts groups. 

[0039]Next, the operation is explained. Drawing 8 shows the time-speed of the stepping motor at the time of 
performing Book reading. That is, when there are directions of Book reading, drive at the high speed V1, it is 
made to move to this side of a reading start position, and a running body is made to stop from the usual reading 
speed V2 from high order application. Then, a motor is driven again and reading is started. If it passes through a 
reading range, counterrotation of the motor will be carried out and a running body will be returned to a position in 
readiness at the speed V3. 

[0040] Drawing 9 shows the message communication between each part articles at the time of the above- 
mentioned Book reading. From high order application, the scan part article's C's1 reception of directions of a 
Book read start will send directions of read position movement to the carriage part article 02. Send directions of 
a stop improper acceleration-and-deceleration move start to the stepping motor parts 04, drive a running body 
at the high speed V1 from the usual reading speed V2, make it move to this side of a reading start position, it is 
made to stop, and movement ends the carriage part article 02. After movement is completed, the stepping motor 
parts 04 send the message of an end to the carriage part article 02. The carriage part article 02 will send the 
message of an end to the scan part article 01 , if the message of an end is received. If the message of the end of 
a read position move is received, the scan part article 01 will be read in the carriage part article 02 next, and will 
send directions. The carriage part article 02 sends directions of the acceleration-and-deceleration move start 
which can be suspended to the stepping motor parts 04, and after it reads by moving a running body with the 
usual reading speed V2, it stops. After movement is completed, the stepping motor parts 04 send the message of 
an end to the carriage part article 02, and the carriage part article 02 sends the message of an end to the scan 
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part article C1. The scan part article C1 will send directions of a return to the carriage part article C2, if the 
message of the end of reading is received. The carriage part article C2 sends directions of a stop improper 
acceleration-and-deceleration move start to the stepping motor parts C4, carries out counterrotation of the 
motor, returns a running body to a position in readiness at the speed V3, and stops. After movement is 
completed, the stepping motor parts C4 send the message of an end to the carriage part article C2, and the 
carriage part article C2 sends the message of an end to the scan part article C1. 

[0041]Next, the internal configuration of the scan part article C1 is described. Drawing 10 is a figure showing the 
structure by the notation using unification modeling language (UMLUnified Modeling Language) which is one of 
the object-oriented-analysis techniques. A rectangle expresses the class in object-oriented software among a 
figure, and the line between rectangles expresses the relation between classes. Here, each subclass of the 
initialization C11, the Book reading C12, the sheet reading C13, and the free run C14 exists as a subclass of a 
scanning class. 

[0042]The function (service) which scanner control software provides is explained. The subclass of a scanning 
class exists corresponding to each service of scanner control software. That is, since how to use the carriage 
part article C1 according to the contents of service for each subclass by the above-mentioned subclass existing 
corresponding to each service of the software which performs manuscript reading is defined beforehand, That is, 
each subclass holds the information carried out with each service, and reading control of a manuscript is carried 
out by sending a message required for a carriage part article according to it. The function (service) which 
scanner control software provides specifically, For example, they are the contents of initialization, Book reading 
and there being sheet reading and a free run, among these using an initializing function after powering on at the 
time of preheating mode release, and moving a carriage to a position in readiness, or initializing image processing 
setting. The Book reading function makes it the contents to use it at the time of Book reading, to move a 
carriage, and to read a manuscript. The sheet reading function makes it the contents to use it at the time of 
reading which uses sheet through DF (manuscript feeder), to move a manuscript, and to read. A free run function 
is used at the time of the operation confirming by a serviceman etc., and makes it the contents to slow down by 
the cancel request and intermittent stop demand, and to stop during low speed movement. 

[0043]Here, the control action of the scan part article at the time of Book reading is explained. When application 
software starts Book reading using scan control software, First, the instance of the Book reading class C12 
which is a subclass of the scanning class C1 is generated, and the message of execute is sent to this instance. 
The instance of the Book reading class C12 sends the message of read position movement to the carriage part 
article C2. A carriage part article will send the message of complete to the instance of the Book reading class in 
a scan part article, if a carriage actually moves to a read position using stepping motor parts. After read position 
movement is completed, the instance of the Book reading class C12 holds the information about the operation 
carried out next, that is, knows it, and sends the message of reading to the carriage part article C2 according to 
it. The carriage part article C2 transmits the message of complete to the instance of the Book reading class C12, 
after ending reading. After the instance of a Book reading class sends directions of a return to the carriage part 
article C2 and is completed in it, it receives the message of complete. 

[0044]The software configuration of a scanner control part is explained about (an invention of claims 4, 8, and 9), 
next the invention of claims 4, 8, and 9. Although it is a software configuration of the scanner control part 104C 
which has this example as well as the invention of above-mentioned claims 1 thru/or 7 in the device manager 
104 of the application layer 100, It is related with the stepping motor parts C4 shown in the composition of 
drawing 7 as which the whole scanner control part is illustrated. Below, the stepping motor parts of this example 
are described. Drawing 1 1 is a figure showing the internal configuration of the stepping motor parts C4. Drawing 
1 1 is a figure showing the structure by the notation using unification modeling language (UMLUnified 
ModelingLanguage) which is one of the object-oriented-analysis techniques. A rectangle expresses the class in 
object-oriented software among a figure, and the line which connects between rectangles expresses the relation 
between these objects. Here, each subclass of the self-starting move subclass C411, the stop improper 
acceleration-and-deceleration move subclass C412, and acceleration-and-deceleration move subclass [ which 
can be stopped ] C413** exists as a subclass of the stepping motor roll class C41 connected to the stepping 
motor class C40. Control of a stepping motor is realized by the coordination operation between these classes. 
[0045]Next, the operation is explained. There are three kinds of drive systems of the stepping motor at the time 
of scanner control shown in the following table 1, and the case where each is used, and its feature are shown in 
front. 
[0046] 
[Table 1] 
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[0047] Self-starting movement which can perform a drive and a stop promptly although the movement speed of 
three kinds of drive systems is slow, If it accelerates gradually from a low speed and becomes target speed, will 
drive with constant speed, and there is acceleration-and-deceleration movement slowed down gradually in the 
case of a stop, and acceleration-and-deceleration movement, When a deactivate request is received while 
moving with constant speed furthermore, there are two kinds, the method (acceleration-and-deceleration 
movement which can be suspended) which can slow down and stop, and the method (stop improper acceleration- 
and-deceleration movement) which cannot be done. A self-starting drive is used when moving a running body to 
a position in readiness by the initializing operation of a scanner. This operation is called homing. Acceleration- 
and-deceleration movement which can be suspended is used for the stop corresponding to the cancel request 
[ it is moving with constant speed ] of a between, the stop corresponding to intermittent reading at the time of 
the Near full state generating of an image memory, and a reboot, and consumes a CPU power as compared with 
stop improper acceleration-and-deceleration movement. Therefore, stop improper acceleration-and-deceleration 
movement which seldom consumes a CPU power is used the return which only the inside of image reading 
performs acceleration-and-deceleration movement which can be suspended, and does not perform image reading, 
and during read position movement. 

[0048]The software for controlling the drive of a stepping motor by these drive systems is constituted inside the 
stepping motor parts C4 (refer to drawing 7 ). This is constituted by the subclass of the stepping motor roll class 
C41 connected to the stepping motor class C40 as the self-starting movement C41 1, the stop improper 
acceleration-and-deceleration movement C412, and the acceleration-and-deceleration movement C413 that can 
be suspended. Below, operation of the motor drive control system constituted by these parts is explained. This 
system is put into operation by sending a movement directive message to the stepping motor parts C4. The 
directions are sent as a movement directive message according to the drive system of the stepping motor from 
the scan part article C1, as shown in operation of above-mentioned drawing 9 . That is, in the example of BOOK 
reading, stop improper acceleration-and-deceleration movement is sent as a movement directive message during 
stop improper acceleration-and-deceleration movement and reading during read position movement into 
acceleration-and-deceleration movement which can be suspended, and a return. 
[0049]The stepping motor class C40 receives these directions, According to an instruction content, 
acceleration-and-deceleration move the required self-starting move class C41 1 which is a subclass of the 
stepping motor roll class C41, the stop improper acceleration-and-deceleration move class C412, or the class 
which can be stopped C413 is connected via operation of the stepping motor roll class C41. As opposed to the 
subclass of the stepping motor roll class C41 which connected the stepping motor class C40, The operation 
parameters (for example, it asks based on the velocity diagram of drawing 8, and prepared beforehand) for driving 
a stepping motor are set up, and feed movement is carried out for the prompting message of a drive start. After 
a drive is completed, the subclass of this stepping motor roll class C41 tells the stepping motor class C40 about 
operation finish by an end message. The stepping motor class C40 which received this notifies an operation finish 
message to the scan part article CI. 

[0050]The stepping motor class C40 directs setting out of operation parameters, a drive start, a stop, etc., after 
connecting one subclass of the stepping motor roll classes C41 according to directions of operation, but it unifies 
the manipulation interface of these directions. Thereby, after subclass connection of the stepping motor roll class 
C41 is not based on the kind of subclass, but is the same operating procedure and can perform setting out of the 
operation parameters of a stepping motor, and directions of a drive start. Therefore, when the drive system of a 
stepping motor different from now on is added, the subclass of a stepping motor roll class can newly be added, 
and new drive controlling can be performed only by connecting the subclass. Connection can be canceled without 
performing the other processing only by deleting the subclass of an unnecessary stepping motor roll class 
depending on the model, when there is an unnecessary drive system. Thus, scanner control and drive controlling 
of a stepping motor can be carried out because each software part exchanges message communication, a model 
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— **** for subclasses of a required stepping motor roll class — by things, this software part can be applied to 
many models, and the reusability of software and development efficiency can be raised. 

[0051] As stated above, service of scanner control software is carried out because each software part carries out 
coordination operation. When adding new service to scan control software, it is adding the subclass of a new 
scanning class, and extension of a function can be performed. When there is unnecessary service, the subclass of 
an unnecessary scanning class deletes and it can avoid using it depending on the model. By unifying into 
complete the manipulation interface in which it is shown that the operation specified from the carriage part 
article to the subclass of the scanning class was completed, even when the subclass of a scanning class is newly 
added, it is not necessary to change the contents of the carriage part article. The function of the above- 
mentioned control system is realizable in an image forming device by equipping an image forming device with the 
scanner control system explained above. 
[0052] 

[Effect of the Invention]The effect corresponding to claim 1 : The software part which receives a read request 
for the composition of the software which performs scanner control, The software part which manages the 
running body which reads, and a carriage roll part, It constitutes from a software part which controls directly 
each device, such as a sensor required for reading control, and a stepping motor, By performing reading control 
of a scanner, while each software part is constituted as independent parts which carry out emphasis operation 
mutually and each carries out emphasis operation. This software part can be applied to many models, and 
extension of a scanner control function can be made easy, and software development efficiency can be raised. 
The effect corresponding to claim 2 : with constituting from a software part which makes a carriage roll part an 
abstract class and controls the carriage according to a scan request as a subclass of a carriage roll part. When 
adding a function to a scanner newly, expansion can be possible by adding the subclass of a carriage roll part, 
and the extendibility of scanner control software can be raised. 

The effect corresponding to claim 3 : by making it the same, the manipulation interface of a carriage roll part and 
the software part of the subclass. The manipulation interface at the time of adding a new function to the 
subclass of a carriage roll part can be made the same, expansion of scanner control software can be made easy, 
and the reliability of software can be raised. 

[0053]The effect corresponding to claim 4 : The software system which performs scanner control in an image 
forming device A scan part article, Because it was made to perform reading control of the scanner while it 
constituted from a carriage part article and stepping motor parts, it constituted as independent parts which carry 
out coordination operation of each software part of each other and each carried out coordination operation. This 
software system can be applied to many models, and extension of a scanner control function can be made easy, 
and software development efficiency can be raised. 

Effect corresponding to claim 5: The composition of the software which performs scanner control Scan part 
article, The abstract class (scanning class) which consisted of a carriage part article and stepping motor parts, 
and had a manipulation interface from other parts for the internal configuration of a scan part article, By 
performing reading control of a scanner, while it constitutes from a subclass with a common manipulation 
interface, it constitutes as independent parts which carry out coordination operation of each software part of 
each other and each carries out coordination operation. The addition of the control system of a scanner is 
carried out, a change can be made easy, and software development efficiency can be raised. 
Effect corresponding to claim 6: The abstract class (scanning class) which had a manipulation interface from 
other parts for the composition of the software part which receives the demand of reading and performs 
directions of operation to a running body one by one according to a demand, Constitute from a subclass with a 
common manipulation interface, and the subclass of the above-mentioned scanning class, It existed 
corresponding to each service of software which performs manuscript reading, and each subclass holds the 
information on how to use the carriage part article according to the contents of service, and knows the jam, and 
reading control of a manuscript is carried out by sending the required message to a carriage part article. 
Therefore, the addition of the function (service) of scanner control software is carried out, a change can be made 
easy, and software development efficiency can be raised. 

Effect corresponding to claim 7: By the thing which unify the manipulation interface from the above-mentioned 
carriage part article to the subclass of a scanning class and for which things are done. The changing amount of 
other software parts can be lessened at the time of an addition and change of the function (service) of scanner 
control software, and the reliability of a software part can be raised. 

[0054]Effect corresponding to claim 8: The class which performs status management of a stepping motor for the 
internal configuration of the software part which drives a stepping motor, By the abstract class with the role 
which a stepping motor drives, and the subclass of the above-mentioned stepping motor roll class. By 
constituting from a class which controls a device according to the drive system of a stepping motor, the addition 
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of the drive system of a stepping motor is carried out, a change can be made easy, and software development 
efficiency can be raised. 

Effect corresponding to claim 9: By unifying the manipulation interface to the subclass of a stepping motor roll 
class, an addition is carried out, and a change of a motor driving system can be made easy, and the reliability of a 
software part can be raised. 

The effect corresponding to claim 10: Since it has the scanner which can do expansion easily, the image forming 
device suitable for the user's needs is easily realizable. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention]The parts-ized software is used in this invention. 

Therefore, while making expansion easy, it is related with the image forming device provided with the scanner 
control system which raised the development efficiency of software, and this scanner control system. 
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PRIOR ART 

[Description of the Prior Art]In recent years, in response to a performance rise and low-cost-izing of computer 
hardware, increase of the scale of software and complication of the problem used as the object are increasing 
every year. On the other hand, the development cycle of these software goods or the goods of the apparatus 
incorporating software tends to be shortened every year. In the software industry, the improvement of the 
development efficiency serves as an inevitable demand in such environment. Part-ization of software can be 
considered as the one solution. This tends to intend to constitute a software system with two or more 
independent components (software part), and to reuse by other systems in the component unit. Thereby, long- 
term software development efficiency is improvable inside. About the automatic generation method of a software 
part. For example, "program automatic generation by a data center type software part" (JP, 5-10831 9,A), A 
"program generation system" (JP,9-204301 ,A), a "software automatic generation device" (JP,1 0-24051 4,A), The 
proposal of "the object-oriented-development method of a control device" (JP,8-185424,A), etc. again the thing 
about a software part for example, Although a "software part reuse method" (JP,6-250,A), a "software part 
device" (JP,7-141,A), etc. are exhibited, about the part-ized method for control of a scanner, it has not been 
proposed yet. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]The effect corresponding to claim 1 : The software part which receives a read request 
for the composition of the software which performs scanner control, The software part which manages the 
running body which reads, and a carriage roll part, It constitutes from a software part which controls directly 
each device, such as a sensor required for reading control, and a stepping motor, By performing reading control 
of a scanner, while each software part is constituted as independent parts which carry out emphasis operation 
mutually and each carries out emphasis operation. This software part can be applied to many models, and 
extension of a scanner control function can be made easy, and software development efficiency can be raised. 
The effect corresponding to claim 2 : with constituting from a software part which makes a carriage roll part an 
abstract class and controls the carriage according to a scan request as a subclass of a carriage roll part. When 
adding a function to a scanner newly, expansion can be possible by adding the subclass of a carriage roll part, 
and the extendibility of scanner control software can be raised. 

The effect corresponding to claim 3 : by making it the same, the manipulation interface of a carriage roll part and 
the software part of the subclass. The manipulation interface at the time of adding a new function to the 
subclass of a carriage roll part can be made the same, expansion of scanner control software can be made easy, 
and the reliability of software can be raised. 

[0053]The effect corresponding to claim 4 : The software system which performs scanner control in an image 
forming device A scan part article, Because it was made to perform reading control of the scanner while it 
constituted from a carriage part article and stepping motor parts, it constituted as independent parts which carry 
out coordination operation of each software part of each other and each carried out coordination operation. This 
software system can be applied to many models, and extension of a scanner control function can be made easy, 
and software development efficiency can be raised. 

Effect corresponding to claim 5: The composition of the software which performs scanner control Scan part 
article, The abstract class (scanning class) which consisted of a carriage part article and stepping motor parts, 
and had a manipulation interface from other parts for the internal configuration of a scan part article, By 
performing reading control of a scanner, while it constitutes from a subclass with a common manipulation 
interface, it constitutes as independent parts which carry out coordination operation of each software part of 
each other and each carries out coordination operation. The addition of the control system of a scanner is 
carried out, a change can be made easy, and software development efficiency can be raised. 
Effect corresponding to claim 6: The abstract class (scanning class) which had a manipulation interface from 
other parts for the composition of the software part which receives the demand of reading and performs 
directions of operation to a running body one by one according to a demand, Constitute from a subclass with a 
common manipulation interface, and the subclass of the above-mentioned scanning class, It existed 
corresponding to each service of software which performs manuscript reading, and each subclass holds the 
information on how to use the carriage part article according to the contents of service, and knows the jam, and 
reading control of a manuscript is carried out by sending the required message to a carriage part article. 
Therefore, the addition of the function (service) of scanner control software is carried out, a change can be made 
easy, and software development efficiency can be raised. 

Effect corresponding to claim 7: By the thing which unify the manipulation interface from the above-mentioned 
carriage part article to the subclass of a scanning class and for which things are done. The changing amount of 
other software parts can be lessened at the time of an addition and change of the function (service) of scanner 
control software, and the reliability of a software part can be raised. 

[0054]Effect corresponding to claim 8: The class which performs status management of a stepping motor for the 
internal configuration of the software part which drives a stepping motor, By the abstract class with the role 
which a stepping motor drives, and the subclass of the above-mentioned stepping motor roll class. By 
constituting from a class which controls a device according to the drive system of a stepping motor, the addition 
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of the drive system of a stepping motor is carried out a change can be made easy, and software development 
efficiency can be raised. 

Effect corresponding to claim 9: By unifying the manipulation interface to the subclass of a stepping motor roll 
class, an addition is carried out, and a change of a motor driving system can be made easy, and the reliability of a 
software part can be raised. 

The effect corresponding to claim 10: Since it has the scanner which can do expansion easily, the image forming 
device suitable for the user's needs is easily realizable. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]In the software system which controls the scanner which reads a 
manuscript, the technical problem of this invention is in raising the reusability of software by performing part- 
ization peculiar to the field (here scanner). The purpose of an invention of claim 1 a read request specifically for 
the composition of the software which controls the scanner which reads a manuscript A ****** software part, 
The software part which manages the running body which reads, and the software part which controls the running 
body according to various read requests, It constitutes from a software part which controls directly each device, 
such as a sensor required for reading control, and a stepping motor, By performing reading control of a scanner, 
while each software part is constituted as independent parts which carry out coordination operation mutually and 
each carries out coordination operation. It is applying this software part to many models, and making extension of 
a scanner control function easy, and raising software development efficiency. 

[0004]The purpose of an invention of claim 2 is to make extension of the function of a scanner easy by making a 

carriage roll part into an abstract class, constituting, that is, making it a layered structure with the software part 

which controls the carriage [ subclass / of a carriage roll part ] according to a scan request. 

[0005]The purpose of an invention of claim 3 is to make the same the manipulation interface of a carriage roll 

part and the software part of the subclass, and is making expansion of a scanner easy and raising the reliability of 

software. 

[0006]The software part (it is called a scan part article.) which the purpose of an invention of claim 4 receives 
the demand of reading for the composition of the software which performs scanner control, and performs 
directions of operation to a running body according to a demand, The software part (it is called a carriage part 
article.) which controls a running body according to each state at the time of reading, It constitutes from a 
software part (it is called stepping motor parts.) which drives a stepping motor required in order to move a 
running body, By performing reading control of a scanner, while each software part is constituted as independent 
parts which carry out coordination operation mutually and each carries out coordination operation. It is applying 
this software part to many models, and making extension of a scanner control function easy, and raising software 
development efficiency. 

[0007]The purpose of an invention of claim 5 the composition of the software which performs scanner control A 
scan part article, The abstract class (it is called a scanning class.) which consisted of a carriage part article and 
stepping motor parts, and had a manipulation interface from other parts for the internal configuration of a scan 
part article, By performing reading control of a scanner, while it constitutes from a subclass with a common 
manipulation interface, it constitutes as independent parts which carry out coordination operation of each 
software part of each other and each carries out coordination operation. It is carrying out the addition of the 
control system of a scanner, making a change easy, and raising software development efficiency. 
[0008]Abstract class, i.e., scanning class, which had a manipulation interface from other parts for the composition 
of the scan part article which the purpose of an invention of claim 6 receives the demand of reading, and 
performs directions of operation to a running body one by one according to a demand, Constitute from a subclass 
with a common manipulation interface, and the subclass of the above-mentioned scanning class, . Existed 
corresponding to each service of the software which performs manuscript reading, and each subclass embraced 
the contents of service. It is holding the information on usage **** of a carriage part article, that is, knowing, 
carrying out reading control of a manuscript by sending the required message to a carriage part article, carrying 
out the addition of the function (service) of scanner control software, making a change easy, and raising software 
development efficiency. 

[0009]The purpose of an invention of claim 7 is a thing which unify the manipulation interface from the above- 
mentioned carriage part article to the subclass of a scanning class and for which things are done, It is lessening 
the changing amount of other software parts at the time of an addition and change of the function (service) of 
scanner control software, and raising the reliability of a software part. 
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[0010]The class from which the purpose of an invention of claim 8 constitutes the software part which drives a 
stepping motor for the status management of a stepping motor, By the abstract class with the role which drives 
a stepping motor, and the subclass of the above-mentioned stepping motor roll class. With constituting from a 
class which controls a device according to the drive system of a stepping motor, the addition of the drive system 
of a stepping motor is carried out, a change is made easy, and it aims at raising software development efficiency. 
[001 1]The purpose of an invention of claim 9 is to unify the manipulation interface to the subclass of the above- 
mentioned stepping motor roll class, and is carrying out an addition, and making a change of a motor driving 
system easy, and raising the reliability of a software part. 

[0012]The purpose of an invention of claim 10 is to provide the image forming device provided with the scanner 
system indicated to either of claims 1 thru/or 9. 
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MEANS 



[Means for Solving the Problem]An external-interface part with which this invention receives image data, for 
example from an external system, In an image forming device which has a delivery bottle part for distributing and 
placing a recorder which saves a picture, a plotter section which prints a picture on a paper, a scanner part 
which reads a picture, and a printed paper, etc., Software which controls a scanner which reads a manuscript is 
constituted by two or more independent parts, As a scanner control system has a mechanism in which it 
operates by coordination operation of these parts, an invention of claim 1, A software part which receives a read 
request constituted considering composition of software which controls a scanner which reads a manuscript as 
parts which became independent respectively, A software part which manages a running body which reads, and a 
software part which controls a running body according to various read requests, While it constitutes from a 
software part which controls directly each device, such as a sensor required for reading control, and a stepping 
motor, and each software part carries out coordination operation mutually, it is a scanner control system 
performing reading control of a manuscript. 

[0014]In a scanner control system with which an invention of claim 2 was indicated to claim 1, the above — it is 
a scanner control system having made into an abstract class a software part which controls a running body 
according to various read requests, and constituting a subclass of this software part from a software part which 
operates a carriage. 

[0015]In a scanner control system with which an invention of claim 3 was indicated to claim 2, the above — it is 
a scanner control system using as the same manipulation interface a software part which controls a running body 
according to various read requests, and a software part of a subclass of this software part. 

[0016]An invention of claim 4 composition of software which controls a scanner which reads a manuscript A scan 
part article, While it constitutes from a carriage part article and stepping motor parts, it constitutes as 
independent parts which carry out coordination operation of each software part of each other and each carries 
out coordination operation, it is a scanner control system performing reading control of a manuscript. 
[0017]In a scanner control system with which an invention of claim 5 was indicated to claim 4, An internal 
configuration of the above-mentioned scan part article is a scanner control system consisting of a scanning class 
which is an abstract class with a manipulation interface from other parts, and a subclass with a common 
manipulation interface. 

[0018]In a scanner control system with which an invention of claim 6 was indicated to claim 5, A subclass of the 
above-mentioned scanning class exists corresponding to each service of software which performs manuscript 
reading, Each subclass is a scanner control system carrying out reading control of a manuscript by sending a 
required message to a carriage part article according to the contents of service. 

[0019]In a scanner control system indicated to either of claims 5 and 6, an invention of claim 7 is a scanner 
control system unifying a manipulation interface from a carriage part article to a subclass of a scanning class. 
[0020]In a scanner control system with which an invention of claim 8 was indicated to claim 4, A stepping motor 
class in which an internal configuration of the above-mentioned stepping motor parts performs status 
management of a stepping motor, It is a stepping motor roll class which abstracted and had a drive system of a 
stepping motor, and a subclass of the above-mentioned stepping motor roll class, and is a scanner control 
system consisting of a class which controls a device according to a drive system of a stepping motor. 
[0021]In a scanner control system indicated to claim 8, an invention of claim 9 is a scanner control system 
unifying a manipulation interface to a subclass of the above-mentioned stepping motor roll class. 
[0022]An invention of claim 10 is the image forming device provided with a scanner control system indicated to 
either of claims 1 thru/or 9. 
[0023] 

[Embodiment of the Invention] Drawing 1 shows the image input/output device which is hardware constitutions to 
which the user interface system of this invention is applied. One is a processor (CPU) among a figure and it is 
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what manages control of the whole device, The disk driver 9, the communication control part 10, the modem 5, 
and external I/F6 are connected with ROM2, RAM3, NVRAM4, the navigational panel 1 1, the panel control part 7, 
and the scan/print engine 12, and Engine control section 8 and the memory storage 13 under the control. Here, a 
program code, a font, and other static data are stored in ROM2, and RAM3 is used as the temporary memory 
location. NVRAM4 stores nonvolatile data and the navigational panel 1 1 and the panel control part 7 manage an 
interface with a user. A scan / print engine 12, and Engine control section 8 are portions which perform reading 
of a paper manuscript and printing to a transfer paper as an input output unit of image data. A lot of image data 
are accumulated, or it is used as the memory location of a database, the communication control part 10 is 
connected to the networks 20, such as Ethernet, and the memory storage 1 3 and the disk driver 9 enable 
communication with external apparatus. The modem 5 is connected with a public line, communication with 
external apparatus is enabled, and host I/F6 enables communication with the apparatus of the host exteriors, 
such as PC, using the interface of Centronics, RS-232C, etc. 

[0024] Drawing 2 shows the structure of the correlation of the software built into the inside of a user interface 
control device, and hardware. Like a graphic display, if the inside of a user interface control device is roughly 
divided, it consists of four layers, the application layer, its lower layer kernel layer and its lower layer driver layer, 
and the lower layer hardware layer of a driver layer. 

[0025](Application layer 100) The application layer 100 is a layer which forms applications, such as a copy fax 
printer. The application layer 100 is provided with the following. 
Operation manager 101. 
Document manager 102. 
Service manager 103. 

The device manager 104 and data **-SUMANEJA 105. 

[0026]The operation manager 101 controls the navigational panel attached to a device, and performs the display 
of a button, the notice of the NOTI phi alert of button operation, etc. The document manager 102 is a main 
functional block as application which handles a document in accordance with the scenario of a copy fax printer 
etc. The service manager 103 is a functional block which is needed in common in the case of document handling, 
and performs management and execution of various services. The device manager 104 is a functional block which 
opts for operation of physical devices, such as a scanner plotter and a picture bus, and performs management and 
execution of various devices. The database manager 105 performs control of maintenance of the permanent data 
of the utilization history, billing data, etc. of a font, a fixed form form fax message receiving history, and a device. 
[0027]The kernel layer 1 10 has the virtual memory 111, the execution process 1 12, the file system 1 13, the data 
input/output 114, and the virtual machine 115, and further the virtual machine 1 15, It has the execution control 
116 and the mode control 1 1 7, and is usually incorporated as a kernel of OS, various devices are abstracted, and 
service is provided to application. The application layer 100 operates by carrying out a system call to the kernel 
layer 1 1 0. 

[0028]The driver layer 120 is a meeting of a functional block which performs control for driving various 
hardwares. In the driver layer 120. It has the memory management driver 121, the process control driver 122, the 
file management driver 123, the network driver 124, the host driver 125, the integral-type copy driver 126, the 
blocking device driver 127, and the page device driver 128. 

[0029]The hardware layer 130 is a set of a functional block which performs control for driving various hardwares, 
and is a set of the controllable resource which exists in a device. In the hardware layer 130, for example, With 
RAMI 31 and the process control driver 122 which are controlled by the memory management driver 121. With 
the memory storage (NVRAM) 133 and the network driver 124 which are controlled by RAMI 32 controlled and 
the file management driver 123. It comprises host interface 135 grade controlled by the network interface 134 
controlled and the host driver 125. The scanner 136 controlled by the integral-type copy driver 126, the blocking 
device driver 127, and the page device driver 128, the picture bus 137, and the plotter 138 grade are also 
included. 

[0030]Here, the device manager's 104 software configuration is explained. The device manager 104 consists of 
the plotter engine control section 104A, the plotter paper carrier control part 104B, the scanner control part 
104C, the manuscript carrier control part 104D, and the memory unit control section 104E, as shown in drawing 
3. Here, imaging of a plotter and the device of a fixing part are controlled by (1) plotter-engine control section 
104 A 

(2) Control the device about paper conveyance of a plotter by the plotter paper carrier control part 104B. 

(3) Control the device in connection with reading control of a scanner by the scanner control part 104C. 

(4) Control the device in connection with the transfer control of a manuscript by the manuscript carrier control 
part 104D. 
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(5) Control memory units, such as a hard disk, by the memory unit control section 104E. 

[0031]The software configuration of a scanner control part is explained about (an invention of claims 1 thru/or 
3), next the invention of claims 1 thru/or 3. These inventions relate to the software configuration of the scanner 
control part 104C in the device manager 104 of the application layer 100. Drawing 4 is a figure showing the 
composition. The rectangle expresses the independent software component (an object-oriented object, a 
software part.) with data and operation, and the line which connects between rectangles expresses the relation 
between these objects. . which is the notation using the unification modeling language (UML (Unified Modeling 
Language)) whose drawing 4 is one of the object-oriented-analysis techniques — control of a scanner is realized 
by the coordination operation of these parts groups. 

[0032](Operation) This system generates the substance (it is called an instance the instance as used in the field 
of an OBUEKUTO inclination, and henceforth) to parts, when required (it allocates on a memory), and when these 
instances communicate each other, it operates. Although the method of the communication and operation serves 
as mounting dependence, as an easy method, real-time OS is used, one task is assigned to each generated 
instance, and how the communication between tasks provided by real-time OS performs communication between 
instances can be considered. Here, as an example of operation, the control method of the book (Book) read mode 
of a scanner is explained. The processing to which a position is made to move a carriage is required as initial 
motion of a scanner. This operation is called homing. The control method of homing operation is also explained. 
[0033] Drawing 5 expresses the situation of the message communication of each software part at the time of 
book reading. Each software part has a state in the inside, and if the message from other software parts is 
received, predetermined operation will be performed according to an internal state. While each software part 
communicates a message, a scanner is controlled by carrying out coordination operation. When the message of a 
book read start is transmitted from the application layer 100 of a higher rank to the scan part article C1, the 
scan part article 01, The carriage part article 02, the book reading part article C7, the stepping motor parts 04, 
and the home position sensor parts 05 are generated, and the message of a book read start is transmitted to the 
carriage part article 02. If a book read start message is received, the carriage part article 02 looks at an own 
state, and if it is in the state in which book reading is possible, it will transmit the message of execution to the 
book reading part article 07. 

[0034]The book reading part article 07 has a control algorithm peculiar to book reading, creates the operation 
specification of a stepping motor required for book reading, and sends the message of a move start to the 
stepping motor parts 04. The stepping motor parts 04 perform drive controlling of a actual stepping motor 
according to the operation specification which the book reading part article 07 created. After reading of a 
manuscript is completed according to predetermined operation specification, the stepping motor parts 04 
transmit the message of an end to the book reading part article 07. If the book reading part article 07 asks the 
home position sensor parts 05 about a state and the sensor turns it on after it receives an end message, it will 
be judged to be reading normal termination and will send the message of an end to the carriage part article 02. 
The carriage part article 02 can transmit the message of the end of book reading to the scan part article 01, and 
can know that book reading ended application normally because the scan part article 01 notifies the end of book 
reading to the application layer 100. 

[0035] Next, homing operation control of a carriage is explained with reference to drawing 6 . When the message of 
a homing start is transmitted from the application layer 100 of a higher rank to the scan part article 01, the scan 
part article 01, The carriage part article 02, the homing parts 06, the stepping motor parts 04, and the home 
position sensor parts 05 are generated, and the message of a homing start is transmitted to the carriage part 
article 02. If a homing start message is received, the carriage part article 02 looks at an own state, and if it is in 
the state in which homing is possible, it will transmit the message of execution to the homing parts 06. The 
homing parts 06 have a control algorithm peculiar to homing operation, and send the message of a move start in 
self-starting areas to the stepping motor parts 04. The stepping motor parts 04 make a actual stepping motor 
drive in self-starting areas according to the message of the homing parts 06. If a carriage moves to a home 
position by the drive of stainless steel ping MOKU, a home position sensor turns on. 

[0036]The home position sensor parts 05 will transmit the message of the sensor ON to the homing parts 06, if 
ON of a home position sensor is detected. If the sensor ON is received, the homing parts 06 will be judged to be 
homing normal termination, and will send the message of a stop, and the message of an end in the carriage part 
article 02 to the stepping motor parts 04. The carriage part article 02 can transmit the message of the end of 
homing to the scan part article 01, and can know that homing operation ended application normally because the 
scan part article 01 notifies the end of homing to the application layer 100. 

[0037]As stated above, book reading control of a scanner and homing control can be carried out because each 
software part exchanges message communication. Although this example does not explain, in the case of the 
scanner which it has, a sheet through document feeder control required for sheet through reading, It has an 
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algorithm which needs the sheet (Sheet) reading part article C8 for sheet through reading, and carries out by 
sending a message to the stepping motor parts C4 and the home position sensor parts C5. When a new reading 
system will be added from now on, it adds as a software part of the subclass of the carriage roll part C3, and 
influence of the software part on others can be lessened by unifying a manipulation interface, and a function can 
be extended easily. The difference among devices, such as a stepping motor by a model, is absorbable by change 
of stepping motor parts. Thus, this software part can be applied to many models, and the reusability of software 
and development efficiency can be raised. 

[0038]The software configuration of a scanner control part is explained about (an invention of claims 4 thru/or 
7), next the invention of claims 4 thru/or 7. It is related with the software configuration of the scanner control 
part which has these inventions as well as the invention of claims 1 thru/or 3 in the device manager 104 of the 
application layer 100, and drawing 7 is a figure showing the composition. A rectangle is the independent software 
component with data and operation the same [ with drawing 4 having been shown ] among a figure, The scan part 
article C1 (software part which receives the demand of reading and performs directions of operation to a running 
body one by one according to a demand), It comprises the carriage part article C2 (software part which controls 
a running body according to each state at the time of reading), and the stepping motor parts C4 (software part 
which drives a stepping motor required in order to move a running body). Control of a scanner is realized by the 
coordination operation of these parts groups. 

[0039]Next, the operation is explained. Drawing 8 shows the time-speed of the stepping motor at the time of 
performing Book reading. That is, when there are directions of Book reading, drive at the high speed V1, it is 
made to move to this side of a reading start position, and a running body is made to stop from the usual reading 
speed V2 from high order application. Then, a motor is driven again and reading is started. If it passes through a 
reading range, counterrotation of the motor will be carried out and a running body will be returned to a position in 
readiness at the speed V3. 

[0040] Drawing 9 shows the message communication between each part articles at the time of the above- 
mentioned Book reading. From high order application, the scan part article's C's1 reception of directions of a 
Book read start will send directions of read position movement to the carriage part article C2. Send directions of 
a stop improper acceleration-and-deceleration move start to the stepping motor parts C4, drive a running body 
at the high speed V1 from the usual reading speed V2, make it move to this side of a reading start position, it is 
made to stop, and movement ends the carriage part article C2. After movement is completed, the stepping motor 
parts C4 send the message of an end to the carriage part article C2. The carriage part article C2 will send the 
message of an end to the scan part article C1 , if the message of an end is received. If the message of the end of 
a read position move is received, the scan part article C1 will be read in the carriage part article C2 next, and will 
send directions. The carriage part article C2 sends directions of the acceleration-and-deceleration move start 
which can be suspended to the stepping motor parts C4, and after it reads by moving a running body with the 
usual reading speed V2, it stops. After movement is completed, the stepping motor parts C4 send the message of 
an end to the carriage part article C2, and the carriage part article C2 sends the message of an end to the scan 
part article C1. The scan part article C1 will send directions of a return to the carriage part article C2, if the 
message of the end of reading is received. The carriage part article C2 sends directions of a stop improper 
acceleration-and-deceleration move start to the stepping motor parts C4, carries out counterrotation of the 
motor, returns a running body to a position in readiness at the speed V3, and stops. After movement is 
completed, the stepping motor parts C4 send the message of an end to the carriage part article C2, and the 
carriage part article C2 sends the message of an end to the scan part article CI. 

[0041]Next, the internal configuration of the scan part article C1 is described. Drawing 10 is a figure showing the 
structure by the notation using unification modeling language (UMLUnified Modeling Language) which is one of 
the object-oriented-analysis techniques. A rectangle expresses the class in object-oriented software among a 
figure, and the line between rectangles expresses the relation between classes. Here, each subclass of the 
initialization C1 1, the Book reading C12, the sheet reading C13, and the free run C14 exists as a subclass of a 
scanning class. 

[0042]The function (service) which scanner control software provides is explained. The subclass of a scanning 
class exists corresponding to each service of scanner control software. That is, since how to use the carriage 
part article C1 according to the contents of service for each subclass by the above-mentioned subclass existing 
corresponding to each service of the software which performs manuscript reading is defined beforehand, That is, 
each subclass holds the information carried out with each service, and reading control of a manuscript is carried 
out by sending a message required for a carriage part article according to it. The function (service) which 
scanner control software provides specifically, For example, they are the contents of initialization, Book reading 
and there being sheet reading and a free run, among these using an initializing function after powering on at the 
time of preheating mode release, and moving a carriage to a position in readiness, or initializing image processing 
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setting. The Book reading function makes it the contents to use it at the time of Book reading, to move a 
carriage, and to read a manuscript. The sheet reading function makes it the contents to use it at the time of 
reading which uses sheet through DF (manuscript feeder), to move a manuscript, and to read. A free run function 
is used at the time of the operation confirming by a serviceman etc., and makes it the contents to slow down by 
the cancel request and intermittent stop demand, and to stop during low speed movement. 

[0043]Here, the control action of the scan part article at the time of Book reading is explained. When application 
software starts Book reading using scan control software, First, the instance of the Book reading class C12 
which is a subclass of the scanning class C1 is generated, and the message of execute is sent to this instance. 
The instance of the Book reading class C12 sends the message of read position movement to the carriage part 
article C2. A carriage part article will send the message of complete to the instance of the Book reading class in 
a scan part article, if a carriage actually moves to a read position using stepping motor parts. After read position 
movement is completed, the instance of the Book reading class C12 holds the information about the operation 
carried out next, that is, knows it, and sends the message of reading to the carriage part article C2 according to 
it. The carriage part article C2 transmits the message of complete to the instance of the Book reading class C12, 
after ending reading. After the instance of a Book reading class sends directions of a return to the carriage part 
article C2 and is completed in it, it receives the message of complete. 

[0044]The software configuration of a scanner control part is explained about (an invention of claims 4, 8, and 9), 
next the invention of claims 4, 8, and 9. Although it is a software configuration of the scanner control part 104C 
which has this example as well as the invention of above-mentioned claims 1 thru/or 7 in the device manager 
104 of the application layer 100, It is related with the stepping motor parts C4 shown in the composition of 
drawing 7 as which the whole scanner control part is illustrated. Below, the stepping motor parts of this example 
are described. Drawing 1 1 is a figure showing the internal configuration of the stepping motor parts C4. Drawing 
11 is a figure showing the structure by the notation using unification modeling language (UMLUnified 
ModelingLanguage) which is one of the object-oriented-analysis techniques. A rectangle expresses the class in 
object-oriented software among a figure, and the line which connects between rectangles expresses the relation 
between these objects. Here, each subclass of the self-starting move subclass C411, the stop improper 
acceleration-and-deceleration move subclass C412, and acceleration-and-deceleration move subclass [ which 
can be stopped ] C413** exists as a subclass of the stepping motor roll class C41 connected to the stepping 
motor class C40. Control of a stepping motor is realized by the coordination operation between these classes. 
[0045]Next, the operation is explained. There are three kinds of drive systems of the stepping motor at the time 
of scanner control shown in the following table 1, and the case where each is used, and its feature are shown in 
front. 
[0046] 
[Table 1] 



anus* 


tern**-* 


WW 





















[0047] Self-starting movement which can perform a drive and a stop promptly although the movement speed of 
three kinds of drive systems is slow, If it accelerates gradually from a low speed and becomes target speed, will 
drive with constant speed, and there is acceleration-and-deceleration movement slowed down gradually in the 
case of a stop, and acceleration-and-deceleration movement, When a deactivate request is received while 
moving with constant speed furthermore, there are two kinds, the method (acceleration-and-deceleration 
movement which can be suspended) which can slow down and stop, and the method (stop improper acceleration- 
and-deceleration movement) which cannot be done. A self-starting drive is used when moving a running body to 
a position in readiness by the initializing operation of a scanner. This operation is called homing. Acceleration- 
and-deceleration movement which can be suspended is used for the stop corresponding to the cancel request 
[ it is moving with constant speed ] of a between, the stop corresponding to intermittent reading at the time of 
the Near full state generating of an image memory, and a reboot, and consumes a CPU power as compared with 
stop improper acceleration-and-deceleration movement. Therefore, stop improper acceleration-and-deceleration 
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movement which seldom consumes a CPU power is used the return which only the inside of image reading 
performs acceleration-and-deceleration movement which can be suspended, and does not perform image reading, 
and during read position movement. 

[0048]The software for controlling the drive of a stepping motor by these drive systems is constituted inside the 
stepping motor parts C4 (refer to drawing 7 ). This is constituted by the subclass of the stepping motor roll class 
C41 connected to the stepping motor class C40 as the self-starting movement C41 1, the stop improper 
acceleration-and-deceleration movement C412, and the acceleration-and-deceleration movement C413 that can 
be suspended. Below, operation of the motor drive control system constituted by these parts is explained. This 
system is put into operation by sending a movement directive message to the stepping motor parts C4. The 
directions are sent as a movement directive message according to the drive system of the stepping motor from 
the scan part article C1, as shown in operation of above-mentioned drawing 9 . That is, in the example of BOOK 
reading, stop improper acceleration-and-deceleration movement is sent as a movement directive message during 
stop improper acceleration-and-deceleration movement and reading during read position movement into 
acceleration-and-deceleration movement which can be suspended, and a return. 
[0049]The stepping motor class C40 receives these directions, According to an instruction content, 
acceleration-and-deceleration move the required self-starting move class C41 1 which is a subclass of the 
stepping motor roll class C41, the stop improper acceleration-and-deceleration move class C412, or the class 
which can be stopped C413 is connected via operation of the stepping motor roll class C41. As opposed to the 
subclass of the stepping motor roll class C41 which connected the stepping motor class C40, The operation 
parameters (for example, it asks based on the velocity diagram of drawing 8 , and prepared beforehand) for driving 
a stepping motor are set up, and feed movement is carried out for the prompting message of a drive start. After 
a drive is completed, the subclass of this stepping motor roll class C41 tells the stepping motor class C40 about 
operation finish by an end message. The stepping motor class C40 which received this notifies an operation finish 
message to the scan part article C1. 

[0050]The stepping motor class C40 directs setting out of operation parameters, a drive start, a stop, etc., after 
connecting one subclass of the stepping motor roll classes C41 according to directions of operation, but it unifies 
the manipulation interface of these directions. Thereby, after subclass connection of the stepping motor roll class 
C41 is not based on the kind of subclass, but is the same operating procedure and can perform setting out of the 
operation parameters of a stepping motor, and directions of a drive start. Therefore, when the drive system of a 
stepping motor different from now on is added, the subclass of a stepping motor roll class can newly be added, 
and new drive controlling can be performed only by connecting the subclass. Connection can be canceled without 
performing the other processing only by deleting the subclass of an unnecessary stepping motor roll class 
depending on the model, when there is an unnecessary drive system. Thus, scanner control and drive controlling 
of a stepping motor can be carried out because each software part exchanges message communication, a model 
— **** f or subclasses of a required stepping motor roll class — by things, this software part can be applied to 
many models, and the reusability of software and development efficiency can be raised. 

[0051 ]As stated above, service of scanner control software is carried out because each software part carries out 
coordination operation. When adding new service to scan control software, it is adding the subclass of a new 
scanning class, and extension of a function can be performed. When there is unnecessary service, the subclass of 
an unnecessary scanning class deletes and it can avoid using it depending on the model. By unifying into 
complete the manipulation interface in which it is shown that the operation specified from the carriage part 
article to the subclass of the scanning class was completed, even when the subclass of a scanning class is newly 
added, it is not necessary to change the contents of the carriage part article. The function of the above- 
mentioned control system is realizable in an image forming device by equipping an image forming device with the 
scanner control system explained above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ]It is an image input/output device with which the user interface of this invention is applied. 
[Drawing 2] It is a figure explaining the correlation of the software built into the inside of an image input/output 
device, and hardware. 

[Drawing 3] It is a figure for explaining a device manager's software configuration. 
[Drawing 4] It is a figure for explaining the software configuration of a scanner control part. 

[ Drawing 5] It is a figure explaining the situation of the message communication of each software part at the time 
of book reading. 

[Drawing 6 ]It is a figure explaining the situation of the message communication of each software part at the time 
of the homing operation of a carriage. 

[Drawing 7 ]They are other figures for explaining the software configuration of a scanner control part. 
[Drawing 8] It is a figure showing the relation of the time-speed of the stepping motor at the time of Book 
reading. 

[Drawing 9]It is a figure showing the message communication between each part articles at the time of Book 
reading. 

[Drawing 10] It is a figure showing the internal configuration of a scan part article. 
[Drawing 1 1] It is a figure showing the internal configuration of stepping motor parts. 
[Description of Notations] 

1 [ — A modem, 6 / — Host I/F, ] — CPU, 2 — ROM, 3 — RAM, 5 7 — A panel control part, 8 — An Engine 
control section and 9 — Disk driver, 10 [ — Memory storage, 14 / — PC, 100 / — Application, 1 10 / — A 
kernel and 120 / — A driver, 130 / — Hardware. ] — A communication control part and 11 — A navigational 
panel, 12 — Scanning print engine and 13 
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A 0 

ff5V7b7x7©fllfig^ x+^y§|5p D ai:, 4^y-y 

S^Rftfc, Xf'^y^-^MitljJL, §77 
F7i7M^ S^tffiiiii^-r§?4uLfcg|5p n ni: L 

Tflifttu^ tfttamft Lr^^wmnm^m. d sow 

rAEfe^T, ±lEx^y§p n a p©ft§M«ftm flfiogp 
p a ofr 6. <E>SfM y^-7i^X%#o ^7X 

T-$sx*t^7Xt, 4±ii(o«^-ry^-7x-rx 

'#->XrA B 

[11*^6] 11*35 tfs«£ftfcx^7»>x 

fAC^>T« ±t2X^+y75X(D-9-777X*\ HC 
fflSt#3fc D«75V7h7x7 <D&-7- tf X t ftfS L T 

'J -y 5^»JB^©<8aia^ v -tr-v^jMS C £: T'lSttOK 

XrA„ 

[if*57] 11*35, 6©v>-r*n*HctB«^nfcx 

+ + 7 v $iJfflJ->XrAt*5i/^T, *+y 'y>>'g|5 D a p^?>X^ 
*y7?X©1*779X^<Dil;fM' ^-7i^X^ 

[11*3 8 ] W*3 4 £H2«£ttfcX*-V 7"»>X 
fAEfe^T, ±!2Xr -y If y T^E— 7 ^&<D rtSB»« 
fr\ X r -y kf > 7*^6- * ©ttSmS^ff 5 X f y ¥ V 7' 



(2) KrH 2001-184482 

2 

fkLT^fofcXxybfyy^-^a-^^^xi:, ±12 
Xx7 tf>7 ,; e-7n-;l/75X0^77^XT\ Xt 
>> t£ >7**-7©|gi]7i"i>:tjSUTr ? /UX^SiJffllfi l 
7 5 X 6 ft § C i: * # SI t -f § X * -f M'M > X 7 
A Q 

[11*39] 11*38 £i2«£ttfcX*-v^iiiJSr>X 
-rAlcfci^T, JifSXr-y l^y7"- ; e-7P-;l/77XcD 
■9" 7 7 5 X'VDiifF-Y y 7 - 7 x -Y X£8E- L C £ * 

10 [11*310] »*3l7!iS9©^-rnAHclE«$n 
fcX^-v 7-SiJ^^X-7-A^«^fcH«^fttSBo 

[00 0 1] 

t£, 77 h7x7cOMH?il^Sft/'cX^-vt$yfflI^ 

xxAScfsx^+^JSn^xxA^M^rcia^^s 

[0 0 0 2] 

20 [^0fi{B]3S¥, 3>lia-^A-K7i7<D^7 
7.7 v 7 ZfcxZhitZ&ttT, 77h7x7 

LTV§„ *tl£V7 h7x7Ia a D, fclXfiV 

7 h 7 x 7*&&&L1t ®%$(D&§h(Dffim 4 9 Mi, 

¥«s«isns^c»5o ; e<D<t9*si«o4' ) y7 

B*t^:oT^5o fO-OOSftiifcLT, 77 h7 
x7Og|5p a pjfc^^5,n§ 0 unB, 77h7x7^X 
rA*«»oai:Lfe3>^-*yh (y7h7x7SP 
30 p a P ) tcioTttfttL, ^-Ony^-^yMlffiTflSOS/ 

y7^7x7^ P a p©SK4ft1c7?ato^Tti, 01 
r7-7^^S77 h7x7a3p D plcj;§7n7^ 

a ifj^fttj mm 5-108319 mm) , 

D f=7 A^fttv'Xf AJ (ff BU¥ 9-2 0 4 3 0 1^ 
ffl) , ry7h7X7i»J^ggj (1fHPFl0-2 
4 0 5 1 4^$g) , r$ilSi©^7-7xn^l 
^73?*J m?m 8-185424^) mv>Wkii\ S 
40 fc, 77 h7x7g[5p a ptlS-r§t©B^!lK{f, T77h 
7 x 7gPp a pHf iJffl7?itJ C«rH¥ 6-2 5 0 ^1^$R) , 
ry 7 h 7 x 7aPp a pSfiJ («fHPF 7-141 
H#&B8£ftTV> 3 tf, X^ -v ^-OWWlc jtT 30Pp a pjb 

[0 0 0 3] 

<om&W)*'fiott\T<DWW£'ftbV7 'hT x7>- 
Xf-At&t^T, ^©Mi?? (uiltdX+tt) ft*© 
gPn a p{b^tT 5Cfct±!)y7b!> x 70S?iJffltt^lp]± 

so jtsu^E^o *^wtci±, tmmKommsm 



3 

Sxt* m^m. o mi 5 mm* l gm?z v 7 h y x 73 

r >y £ > y**- y f©^f^ v<x*afflHMIM- 5 y 7 h 

7x7gPp a oT«fi!tL, #77 h7x7§l$p D p$\ SWCtg 

l e. x+ -v t com^m 0 wffli*fT 5 c t x\ £«a 

Kl*tLT#y7h7x7g|5p n n%}gfflU fro, X^r^i- 

fflwmmvwmzmmc u v 7 h 7 x r^wm^ 

[0 0 0 4] W^«2<D^OiW{i, +f'j7i?n- 
;WDa^7XtU * + U -y > ! n-;l/gp n a BCD'9-7 
y 7 X % X * y tc JS U * * y y 5>©»jw*fT b 

V7h7x7MT'Mt§, -DSD f 5 C 

[0 0 0 5] f9*a3©^oiWtt, +t'J'r>*n- 
;Vg|5 D n p t * cd^ 7 y 5 X cd y 7 h 7 x 7^p a pcD*|fi^ y 
z-yx.-ixzm-Ktzctx, Ts^^^vmmsk 

tX&%> 0 

[0 0 0 6] W*3B4©aW<oaW{4, x**y-fW»* 

W\ S^tfSUT^tf^fjmg^^f 577 h7i7 
gp D a p (x+^ygp P a pi:^5o ) R&®9B#<D#«ji 
tfSCT, jtfff**wiwsy7 i-7x7g|5p a p (++y 

Xf -y M y y*-y <Dmm&fi 5 y 7 h 7 x 7gRp n p (X 
T-yt 0 y?'t-?g[Sp a p£^do ) T*«/£U &V7htf 

$ u &y mmmtt l^c. x*y 7- <dm&$ d 
fflu fro, x**^iwwwi©«an*«jBKu 77 

h 7 x 7 M fSSM^ft ± £ # 5 i: T- £ 5 0 

[0007] Bfc»B5oawoa«tt, x^y-sins* 

fj'5y7h'7x7©flf<££\ x+^yg|5p a P i:, **y>y 
s^aRftfc^ Xr^yy^-yg^TlMU x*^ 

VWiSOrtfflSflWcfc, ffi<Dg|5p n p^C3CDj*^l'y^-7x 

oo ) t> «jldS^y^-7x^x^-3-9-7y7 

XT'flfjSU SV7h7i7M^ 5Wct&«F"f 

[0008] mj£m6<o5£w<D3mt, m.mLK)0)m$. 

X^^ygPp n pC0^«:, fficDgPp a P fr5cDSfKyy-7 



(3) #1200 1-1 8 4 48 2 

4 

x^x^ofca^W^y^xfiP^x+^^y^xi:, 
#iI©Sft-f > X - 7 x -Y X ^r^o-y- 7 y 5 X T*«^t 

u ±iex^^yy7xo+f7'y7X*\ ms9K*ixd 

^fT5y7h"7x7©#-9— (fXt^jSLT^ftU & 

^yy^x^-E'xort^tiSi:^, +^ u -y ygra 

**y y^gBnVscDi&gfcy -vte-S/fcj&S c fc-pUCSi 

[0009] tmm 7 ©%h^£d g«i4, ±ie+ ^ u 7 >>■ 
gRp a a fr x + y y ^ x cd ? 7 y 7 x-so^-y > y - 

7i-fX4S- T§ili:-r§ci:-f\ X+ + ^-»JffllV7 
h7x7cD«&g (-9-- ex) cDiiip •SMBftcfficDyy 
h 7 x 7g|3p a p<DgH*£ / >& < U 7 7 h 7 x 7g|5p n pCD 
fiSttt* |r!± $ 5 c i: 7? $ 5 o 
[ooio] »*S8©^cgWtt, Xx-ytfyy* 

-ycD|g»)^f9y7h7x7^D a DCD^^, Xf'^ 

y y* y ©iflne g*ff ^77Xt, xr-ytfyyt 
20 - y ^Iglfi-r 5 S»J^^ o fctt^W^: y ^ X i: « ±iex 

7'ytryy*' ; &-yp-;i/y7XcD-9-7y7X-r\ xr-y 
tryy**-y oaHt&^stjs i; t 7> w x^»f 5 y 

7XT-$fjjTf £T\ Xf7 tfyy't-ycDigKTaS 
cDiiin, ^M^g^tCL, V7h7i7ra$^^)J: 

[0 0 1 1] M&m9<D%W<DBmt. ±!SX7-ytf> 

y^e- y u y ^ y cd+)- yy 7 x^cD^jt^ y y - 7 
i>rx*«— rs<ii:T% ^-yiMWScDiata-gM 

^g^tL, ^oy7h7x7gPn n pCDffllitt^^±^^ 
30 5Ci:T*fe5o 

[0 0 12] fflfcREl OcD^cDBWli:, W^«17!)5 
9cD^-rnAHcf2«^nfcX+^7-i/X7A«:iix.^H 

[0 0 13] 

X r 5 Sift r- y 5 ^8B-r y y - 7 x -Y X 

g|3, iii«*«#LTfi<fBS«B, B«^fflffitcpPBiJ-r 

ffliW*^EtTll<fca60iP«e>'»4if*#l-*Hfl|i 
40 ^fijcSStfe^T, JlfScD^^D^Tax+^T-cDitiJ 
ffll^ff 5 y 7 h 7 x 7^a»©ffli L tc^Sh K. iotl 

x^7»>x7A*^n^p a p<Danftfp 

SSlcD^a, SSS©K*^»?%fi : 5X* + 7-OSiJ1» 
a y7F7i7Ci^ #yfflu Lfcg|5ni , ) t LT 
ffifcZ ntcWi^M <0 S**§tt#lt« V 7 h 7 x 7»S 
t x 9 5 ^tf f*£ Wilt" S V 7 h y x 7»fi 

7h7x7g|5p a n i:, IMOI'Mfttyf, Xr 
50 -y ^yy^-y^cD#7VWX^IISf|iJfPt-§y7 h7 



5 

X * + ^ ffl © 7 X x A T 5 & § o 

[0014] tmm2<D%mte, rnxmiicmmztiK 

x^tfcJ^XrAfc&^T, ±IStl'«rftK*3l»JS 

W^7Xi:U l£77b<7x7g|5p a p©-9-777X;&, 
V y WmrP&fx o 7 7 h 7 x 7gPp a D T-«^ bfc C 

[0 0 15] W*a3©^Wtt, »3fcg2fciE«<*ftfc 
X+^Tj;iJffl7XxAtc:fc^T, ±fB*§*ft$t*IKDg 
^tJCCfcjgfffiOWJffil^fTa 77 1-7x7^^ ^ 
77 F7x7S$D a p©^77^X©77 h7x7^p n p£, 

[0016] m^MA^m\t. wim<Dmfrmt)*fio 

BfrSi:, **Vy*Jn&}i, Xxytf77*^-7SSp a pi: 

■e«/su : &77h7x7^a a p*, swct&sfijfrrs 
[0017] %mm 5 comm. m^.mAKmmtnrz. 

X**^$W:7X-rA£}3t,>T\ ±f2X+^ >g|5p a pCDrt 

tmm\ mou&fr 6 ©*fM y^-7i^^o 
•< 7 * - 7 x 7 x^jto-9- 7 7 5 x^ e ft § c t m 

[0 0 l 8] W^S6©5S^tt, IS^a5tc|B«?tifc 
X^t$iJlP7XxAk::}3^T, ±12X4^ 777X© 
■9-77 7XA\ JlffiM&^O ^75 77 1-7 x7©#+J- 
-IfXtCfcttSLT^fiEU §-9-77 If XOrt 
fHcfcCT, +t 'J y T^^j&gft/. yfe-S>*2& 
Set -eigiWoK*® t> »£flS&-f 5 c t £: T 
SX+^^JSS^XxAT-feSo 

[0 0 19] !l*^7©SE^l±, »*«5, 

7 5?«flj&» 5 X * + 7 7 5 X ©^ 7 7 7 

7 - 7 x x * & - l c t z mm 1 1 s x * * t » ij m 

[0 0 2 0] St^H 8 ©#£$«, ti*«4k:fBfc£ftfc 
X+ttJiJ8'>XfAEte^T, ±!2Xr'y tf77t- 

fi7XT7 tf77^-77 7Xi7 XT7 £77^-7 
©WBl*a*»ft{b L T«f o fc X f <y k! 7 7 p - 
;P7-7Xh, ±HEXr'y b°77 1; e-7n-;l/77X£D-9- 
77 v X T\ X f -y fc! 7 7"t- 7 ©IgiWi^ciS Ctf 
'W X * W»t § 7 7 X 6 ft 5 c fcft® i: t § X * 
*tMiP'7XrAT'&So 

[0021] if*«9o^{±, »«a8tE«*nfc 
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X^^7-SiJ»7XxAtc^^T, ±fgXx-y tf77*— 
7 □ 7 7 X ©-97 7 v X^\0«ft-r 7 7 - 7 x 7 X 
£#C- bft C fc fc 1 SX* i-fflmisZT ATS 

[0 0 2 2] IfS^l 0©f8HI§H\ »^17!;S9 0l> 

fn*^ c i e« * nfc x * -v-fsijffl 7 x f a a rc mm 

[0 0 2 3] 

KSWOHSSO^JH HI fix *3»flOa- i !f-T77- 
10 7x-X7XxAAM$nSM-K7x7«sScT$S 

t)x ?-£>ftiJS3rR;:ROM2, RAM3, NVRAM4, 
1 1 t/^frfflWffl 7 , X + + 7/7U 7 h 
X7-77 1 2 i:x77>SijagP8, leHSBl StrV 
X7K5-TA9, iifSSJailgP 1 0, ffi,5, 
F6«i^ntl^ 0 CI (1 7J\ R0M2tCti, 7°P7 
5A3-K> 7^-7h, Stf^©ffi©#^*x-7*^ 
Jfl*nT43 1) s R AM 3 fi-^WftiSHlimi: UTfiJffl 
20 ^n§o NVRAM 4 {i, ^Sfgtt<Dr"-7£*i!ftU Iftff 

x-iXfcUSo X+ty/7'J>hX7>7l 2tX7 
77$ijmi58 tt, ^^-7*f--7©AtB7 L JX- y b i: L 

T?fe§o IBttSBl 3 trVX7 K5>f^9tt, A«© 
>T 7 - ->r- 7 ft if «r SSI t fc U , r- 7 ^- X OfS'S 

ifp/ft Lxmmzn. m\m\mi 1 o a, ^-^7 h 
30 ftffi<D®mt<DMm*ajmcu *xm/f6 

{±, ■t7l-Dx7X- s ? > RS-232C^©^77-7x-rX^ 

[0 0 2 4] H2t4a— »f—' r77-7x-X$iJHgfi 
©rt^tffl*jASnfc77h7x7t/N-F7x70iH 
5BBffi©*lifi*^LT^«o l^Oiat, a— tf — f 
77-7x-X$iJffllSH©rtgPti, At<^Hj?,t77 

©Kv-r^S, K5-^/^©T«©^-K7x7/i©4 

40 jffrSftoTl^So 

[0 0 2 5] (7797-73 7/110 0) 7707- 
•>3>ll oott, • 7r7X • 70 77ft if© 
77V7-->3^MT5Wt-T^5o 7707 
-7 3 7Sl0 0ti, ^l/->3m-»10 1 
t, F + a7 7h-V^-7> 1 0 2 -9-tlXV^- 
7> 1 0 3 i:> f/7X7^-y> 1 0 4 r~7^ 
-X"?*-7> 1 0 5 So 
[0 0 2 6] *<U—i/3 m-y> 1 0 Hi, 
tf^MLrv^»^^;l/*»J|fr« fe©"PJ6 0 , 

50 7©^^, ^77^^U-73 7©7-r^777 • 7 
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o T a ^ F*a^ K 'J > ^3 7/'J 3 > 

1 0 3 li, F+^yh/NyKU^Olglil&ji 
££>gi:&51if&7P -y >?X*& D , &ffl+r-ti'XcDWif 

. 7°P>y£ • Bi^X£i/^fcMrM^x<D»ifF%$ 
JTT § «I£7p -y * T»* 0 , #if/WXOfI • Hff 
£ff-5o f-?^-xy*-» l o 5 it, 7*>h io 

• ^7*- a • 7 7 f zgiimm • '£M<D$mmm ■ 

[0 0 2 7] l l 0 «, {SJi^ t'J l l l 

t, Hfi^P-trX 1 1 2t, yr^fri/Xy-I* 1 1 3 

t, t-zx&ji 1 1 4 feiv-» 1 1 5 turn 

U £ 1 1 5ii, UtrSSl 1 6t, t 
-FWHi l 7*WU a«0SO*-*;l/i:LTffl* 

Hi ooa*-*;Hl l 0i:JtL->xfA3-;l/f5 20 

[0028] Y^j/mi 2 oa, ^sa/N-K^xT^ 
mm? zrctbtDmrnzmfi-rzissmyu vt^m *> r 

F^M/f 1 2 OKS, ^t'JflH^l 2 
1, 7P-trXWSF^Mi 2 2, 77^Wi!F^ 

Ml 23, *>y h7-^7 12 4, F*7-f 

Ml 2 5, -te^Ptf-F^M 12 6, 7~UV*>-? 
T/WXF7^1 2 7, K-v?f/HXK7'fAl 2 

[0 0 2 9] /n— F7x7il 1 3 Ott, &«/\-F7x 30 

£5 0 /n-F7x7B1 3 0lc(i, y^DSJi 
Kv-TMl 2 ncj^fffl^ftSRAMl 3 1, 7°P-b 
XflF^^l 2 2t<tDfiJffl?n5RAMl 3 2, 
77-f/H?IF^Al 2 3tc,£DfiJffl£ft5!BtISl 
(NVRAM) 1 3 3, *>y F-7-^7 F7-TM 1 2 4 £ 
±U»J»Sn«*y F7-y^y?-7x-X 1 3 4, 
*XFF^Mi 2 StioTMfflSftSfcXF'f:'* 
-7x-Xl 3 5H*^*J5K*nTV5 0 Sfc, H*S 40 
□ K7-f'*l 2 6, 7'n7^y7*fM-fXF7YA 
12 7, ^->rVWXF*7-l'Al 2 8 ^J; 9 ifrJSP£ft " 
SX^-VT" 13 6, SHIMX 13 7, 7*n7?l 3 8f 

[0 0 3 0] CCT\ f/WXY*-yi' l 0 4 ©7 7 
F7x7*M(CO^T^B/j't§ 0 f'Vfm-'?t l 

0 4 (iH 3 lefrstX b (c, 7p -y ?xy y>$ij$|]g|5 1 0 

4 a, 7°u»j*mmwm$ i o 4 b, x^^m 

1 0 4 C, RRMt3Std1lffi 1 0 4 D, ^'Ja^7 FM 
W?10 4Ei»6ftoT^5. 50 



&ffl 2 0 0 1 - 1 8 4 4 8 2 
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(1) T'p-y^xyv'yjijffligpi 0 4 AT-tt, 7p7£ 

( 2 ) 7p -y *«MffiJ W 1 0 4 B T'tt, 7*n7?© 
«MfC H t § TV WXO*J®%f7 5 0 

(3) tt'ri-'fflmi 0 4 CT'li, X+tt©MW 
D MfiiiK Mfc § tv WXtfJftJffllfcft 5 0 

(4) JJgfS«MifiJ W 1 0 4 DT*«, H?I<D!$&»c 

(5) hftij»i 0 4Em /N-Ff-f 

[0 0 3 1] (IMS 1 AS 3 O&E) mm 1 

TSScDjlWcoi^T, X^-VT-SiJ»SI5«77 F9i7 

m&*mit%o cn^^mit, 77'Jt-->3>i 

1 0 0«)f/WX7|-^ 1 0 4(*HC&3X3 1 ^7 v iflJ 

BI4{i?-O«fiK*^-rB|-e*5 0 fi^«tt7*-*i:«ft 

*FJIfa©*:7Vx*F, V7Fyi7M„ )£St> 
LT&D, fi£n^£*S£il£«cn£©*7^x? hfS 
©Mfc*gfcLTl^3 D 0 4 », *7*?3.tYi&faW9\ 
^ffiOlOT'fcSSE-t'ry^SK (UML (Unifie 
d Modeling Language) ) ^ffil^fc^fejit^S . CftS 

[0 0 3 2] (.mm *~>XfAtt, £g&B#^p D n£ 

^•r§^(^-7x^h^^]T-^9^>x^>x, w& 
-<yx*vxti¥£)££$(* ; e , ;-±fc;rn'7--F) 

u n 5 -f > x x y xt>mm L^octicxv mw? 

#-ryX^yXt*fLT— D<7)#X7£fJM5T, U77l/ 
?-rAOSt<toTJi^n5^X7P^3if8t<J:oT-r 
yX^yXP^Ojiffi^tf 073}4A^P>nS= C £ Tti 
$]{t<DMh LT, X^-V7 v ©7-y^ (Book) 8!*® 
D*-F©»73?Sto^T^1-§ 0 Sfc, X+^7- 

[0 0 3 3] H5iJ:, 7">y^M^t)B#t43lt5^V7 
h 7 x 7^§hC0 * -y ll-i/mf8<Dm?*m LTl/^o £ 
77h7x7g|5 D n p(i, rtSPJC^aH^oTfet), fflCV 
7 F 7 x 7gp n n p^ 6 ©y< >y -t- ^%S€f 5 1 rtg|5©« 

ftltC^D, P/T£©Wff£tT9o &7 7F-7x7g|5 D D n7b^ 

mmfioo ±.VL<D77V*-i/a>Ml OOi^, X 
+ ^>g[5 H D P C lt^LT, 7-y^St*^t)B^<0^-yt 
-y'^fl-rsi:, x+^yg|5 P n pC Hi, ++Uys>» 
n a pC2, 7-y^^^D^p n pC 7, Xr7^y^-^ 
mShC 4, *-A#->*y 3 y-by» a pC5*MU 
+ ^'J 'y>*WpC2tiiLT, 7-y^K*K l 3f^^p< 
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•y -tr-7£i£{ir5„ U y ^p d p C 2 14, 7y 7M 
T, 7>^M&®D^Wf&&m*T&tlff, 7y7M& 

[0034] yvtmz-m^&c 7 ivtwm. 
t> m^mmrh d u %utM lt*s k> , 7 -y 78!^® 

D £j&g&Xx7 fcT > 7*^- ^OlffX^'^ fcfftjg 
U XrytfyT^-^pWpC 4tW»^7t- 
Xry £77*^-7^0 4fi, 7*y7K# 

T-vMy 7 (Dmmmttfi s . m^mr? x^ -y 

y^^nWnC 4 ti, 7'y^Kt^0^p a pC 7ldfc7 
©^•y-b-^^-rs. 7'y7M&®9gpp a pC 7tt, 
H77 y -tr-v^ffi Lfc&, a >-tr 

D23t*£7t¥iJS&rU U -y ^g|5p a aC 2 £»7©* y 
■b-^*S5 0 ++U-y^p a pC 2«, 7y7t^&D 
^©^y-fe-v^x^ygp^C itMHU x^-v 

>gpp a p c 1 #7 -y 7 mmL >o m z r 7 u - ~> a >m 

D lEfiT K»7 L k c i: 5 c t T t § = 
[0 0 3 5] * + U 7 5*0*- 5 >^^$iJ»t 
Ot>Tl6 *#8ltTJttB , r*o ±13©77U 3 

ygi oo^6, x^ypr^c ikalt, 

14, 4r + 'J V C 2 , = y 7'3Bp a p C 6 , Xf7 

fcfy^-^fg|5„ Q BC 4, *-A#^3y*y+fgfl n a pC 
-y ■fe-^Mill-So U y i/BPfi, c 2 «, 

p°pC 6 fcUfT©-* yfe-S>*2HI1"So *-5 >^SPfli 
C 6 t4, *-5 > ^tt^W^cD ^jffi] T ;b ri' V X"A£#L 
TfctK Xxy£y7"^-7^p a pC 4Cieiifi|«T*© 
®mffllte<D* vtz-zs%m%o Xxy t?y^-?g|3p n p 
C 4 (4, *- 5 >^gpp a p C6©><7 

y\Ly 7 comm fc & +> * y y A* >>y 
[0 0 3 6] *-A#i^> 3 >-fe>+j-gpp D a C 5 A 

^yi/ay^y^mmmmt^t. = y^grac 
C6t4, -kyyonzgiatzt, *-5.y?iEim7t 

VML, XTV ¥y?Z:-$ffi,?nC 4 \CW±<D* yfe- 

U 7 ^g|5n a p C 2 t,W7©>< y-fe— S?*2!So * 
t V V y'^& C 2 14, *- = >^1?7CD^ y -fe-^X 
^•v>gp a a pC UciMfib, X^^ygp P a pC i#77V!r 
->3>110 0 C*- 5 > ^7*jffiEP-r« C T\ 
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77u y-s/ 3 yn*- ^ymittfxnicmTLrz c 

[0 0 3 7] fit±il^fcJ:5t, #V7 h->x7g|5 D a D^ 

t) ntP, *- ? yfmmzmmtz c ^a^t# 

K^a^y hy * z**i-<Di§£, -y-h 

Zfr-m.W!)K&gl£mm&* ^>-h (Sheet) 1^* 
3? t) ^p a P C 8 A^>- h X;l/-^*® D KigSft 'J 
10 XA£WLT*5D, Xf7lfy^ ; e-^p D D C4 > 

4-itSTfc^M^^^xxA^iito-ri.Jg^ 

t4, y^n-;l/gp,ac 3 (D^y^yX<DV 7 h <> 

i7gpp a p^LTjii)aL, ^7y^-7x7X*^— r 
5 C t T, i<DV7h-)x 7g|5p a p'\CD^S%'>^ < T 

t, j(po«ioaai*«jitff5Ji4:*i<-e#«o aat- 

y tfy7"t-^gPp n p©^HTM-r§ c^j^Tt*. c 
Ct^lC, *y7h^x7^D a n^^*SStWbTjIfflT 
20 t, V7h>>x70SfiJffltt, M^l*^|n3±^-Br5i: 
i:^Tt§ 0 

[0 0 3 8] (iH*H47iS7 05»fl) *IC, 11**4 

«fiK*attWT5 0 cnSOISflfe, H«5f<ai^M3 0fl 
B^i:|pHit77'J^r--7 3 7S 1 0 OCf/WXV*- 
>>> 1 0 4rtfc&5X**-tftJ^©y7h7x7«$ 
fcM-r^feOT-feoT, 0 7 tt* ©WjafcasfH-e* 
5o H4 1 , H4tco^T^LfcOi:|Bl^c, fi^(4r 
- * t ^^^offiji L fc V 7 h >> x 7 3 y y h 
30 T% X^-v7gp D a B C 1 (&#B&DfiDg#*£tttt^ 9 
^tjSCTHM^T^'Nilff^^fi 9 V 7 h r> x 7gp- 
p d b) i:, y^g|5n D nC 2 (R&]R9l90&taRlc£ 

cr, ^ff* ; &iyiiit§y7h'>x7^B n p) xf7 

^y7"^-^gpn a pC 4 (M^fo*®Wit%rctb\z>£m* 
7,1- -V My 9^t- * (omMZfi o y 7 h 9 x 7g[5p n Q ) T? 
S)S?nTl^ 0 ^n5»gpp a 0 PcDtiSill«]fftJ;oT, X 

[0 0 3 9] x-OKffKO^T^-rSc 0 8 

tt , BookM^^ !5 5 SOXf y t! y ^t- # <0B#M 

% t) ilfi V 2 «t t) KM V 1 Tffift t, M^K t) Md&ffil 
cD#ff!tT#»l*^, -SffJ:^;^ ^©^, Sit* 

^-**2»l!3*s«^ JifTi*?rMaV3T^« 
{uiiSTM-To 
[0 0 4 0] H9(i, ±!BBooks!^ , 5BtCi : S-gpp D p^© 
y< y -b - ym\E*K L T l/> § „ ±{5 7 7 «J ^- ~> 3 7 

so tst ^+'J7 s^pfi c 2 \cttL rm&m <o \m®m 
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com^m So * v v ^gpfp c 2 it. xf7if>^ 
-2$K5h c 4 izw±7f.mnwm®mm%i<Dm*zm t> , 

^T{**3I1*©K#&»33IfiV 2 iOffiaSV 1 T'SH 

■eT&»*Wf5e &Iltf||7f Xx'ytfy?" 
^-^^p a P C4li^t y 7 5?Wfi C 2 (c**7©y< y -tr- 
^*3M5o *+yy*>* n ?iSC2B, *!70^'yt-'>** 

te-isZ%mtZ>t, Mc**V yS>95iSC 2£K*8J 

jitf fo&MlgCDffifrm DMffi V 2 *J * 

f7ofe^±-TSc SHi*^7-rsi:, XfyU^t 
- £gr>p n p C 4 tt, * + 'J -y >>'3pp n p C 2 \mi<D* y-tz- 
*\ 'J 7^g|5 n a pC 2 (iX^A- yg|3p a n C 1 tcft 
7<0*vt-VZm%, X^y3(5p a B C ltt, M&IRD 

**7©y< v *>-z/*gifz fc, y *y ^gp n a p c 2 1 y 

£->©Ji^Sr3M3o ^^'J'yi/ffiC 2«, Xxy£ 
y^*^-^gPp a pC 4 KW±^M£8»WlMtb<D&7KZ 

^t- ^041^ * * 'J -y 5WI C 2 K «7 © * v 

[0 0 4 1] X^-V>^p a pC 1 ©rtgMftSKOV 

TfBiE"t"§o HI Ott, *^x^hfgip]^tff#S©l 
Of&S, i^-txy y^*Wl§ (UML : Unified Mode 
ling Language) *ffl^fc£§E&£<fc 0 * ©«3S*^b 
fcHT&So ^fctt*?S>x*MBGlV7hl> 

x7fc»»t*^7^**u g/^is©®^ ^xp^ 

©M&£^LTl^5 0 CCT'tt, X+-vy^X©-y7 
^7Xt LT, *JJfi{l:C 1 1, BookKfcSDC 1 2, -> 
-hSx&IKD C 1 3, 7'J-7>C 1 4CD§1^7^5X 

[0 0 4 2] M^, X^^^$iJfflV7h'7i7*m^-r 

(-y-vfx) K-D^rmmtZo x^y^x 

frmVttfio 77 h7x7©#^-t"Xt*tJSLT#fi 
U &it:/*7X£«?-e*©rtglcj5i;;fc** y 

so> £^7^yx&^n^n©^-h"x7»r3tif 
i&tzmm (-y-fcrx) 

it. BookK*KD, 7V-7ytf$> 
c©rt, SMt^B, Hig&A^ ?lt-FS 
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•3«filtt, BookK&ffiDBftCfSffiU 3r*Vvi?Z®m 
10 [0 0 4 3] llT\ BookM^DB#©X+^ygp D a a <7) 

%mmt*mmtz,o 77>;*— >a >V7 h-)ir^ 

X^ + VSiJfflV 7 h 7 iTffl LTBookM*^ (3 

S7> X+1->^7XC l Ot7^7XT- 
feSBookM^O^^XC l 2(D7yX^>X**J5? 
U iKO-OX^yXtWLT, execute©^ •yfe-> ? 
^jg§ 0 BookK^D^^XC i 2©7>x^>xa, 
^l3p D D C 2 tC*f LT, M^ffi D faWfeWm* >y 
■t-s?*a*. 'J ? v>^p n atiXx'y 

p^ffii i ti^tiw d sti ^ y v'jimm 

20 -r^t, X^+>^n n nrt©Book^®D7 7X©-YyX 
^ yx^Ccoiplete©^ yfe—^*2l5c BookB!^ t) £ 
7XC 1 2©7>X5>'X(i, K^ffiDteH^Sl^7 

2£*fLT, M*^D©y<-y-t-^3l5o *+Uy5? 
g^p°pC 2 im&W)*1&Tt2> ^complete© ^ y-fe-s; 
^BookK^KD^^XC 1 2<D-YyX£>XK:jMffl-f 
§ 0 BookM^D^^X©-i'yX^yxa^ J f 'J >yi^g|3 
p d pC 2ty^->©}g**2S0, »7 tSi: complete 
30 ©^'Vfc-v^ttfl&So 

[0 0 4 4] (M*«4, 8Rt>*9©^) 
« 4, 8&tf9©f|B^[CO^T, X+^-f»JflSPgP©V7 

T&inymhWmcr-fV'r-yiiymx oo©r^ 

7XV^.-~» 1 0 4 f*3tfe§X^ + ^$iJ» 1 0 4 C 
£D 77 h">i7«Jt"P$5^ X*+y-MSHgP©^i*^ 
7 ©«fiKttel/>T^*n5Xr <y tfy^ 
-^gl3p n a C 4tMTi.t©-C ; ^§o WTtc, uOHMiJ 
cDXf-y tfy^-^glSp'plco^Tie^fSo 01 Hi 
40 Xr-y tf>^-^gPp a pC 4©rtg^JiSc%^-rElT-$ 
So 0 1 1 14, *75>x2 hmip]#ffi#S© 1 OT'S 

M-tf'Jy^fi (UML : Unified Modeling L 
anguage) %ffll^3affl*K J: 0 ^©flljfrfc^bfcEIT' 
H*, S/3^(4*7^x^hfg[p]y7h7x7tC 

^5x^g M/:«Ri«g^aa c nc©^-7 

^i^HW©M^*^LT^5o ilCTiis Xr'^ 
m-^77XC 4 O^gtfft fcX-r'y tfy^-^ 

n-;i/^xc 4 1 ©•y-T'^xt lt, &mmmv 

7^7XC4i i, <¥±*RjtaM3I&iry-7*7XC4 

so i2, w±njmummwiv727zc 413, co&^ 
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[0 0 4 7] 3«R0Hn#£& 

5 £ -®fieT*»» L TV 3 Bicff j|J6**S» 5 , 

») Tt3V7?i£ (f?±^nji]0M3S#ii) ©2811 
tffcfto iS»ffi»ti, X^tOWfflltRjfFT^Tft 

»fcjt«-r«fc, cpu^7-am„ fet, a 

^^fffrSvU?-^ K#ffi!)ffiH£IWtt» C 30 
P U Ay-fcfc $ *) mm L * t ^f?±* oJMM^K^ ffl 

[0 0 4 8] Cft&OJRlfctfST'Xxvtf^*-^© 

^gp D a D c4 (H7#jh) ort»t«bs*n*o cnax 

4ii, w±^bmm%mc 412, #±5jt^oS3S 
f&zn%*-zmmuws7>Th<omttit\:xTfc. mm 40 

•f5„ uO>>XrAB, Xf-y Vf^^-^gPp^C 4 fc 
®ftM*t v -tr— >"^'3I6 txT < 5 c t \c i 5 telftt 
So ^<D»£, ^$©0 9 cDiim^L/cJ; 5 fc, 7. 
* *r y$l>Sh C 1 6 Xr y tf y 2 <DmWi£j£fo 
l;fc«j^*g^-yb-^tLT^6nT<5„ BPS, BO 

- fc B{?it*^inM3I&iitf SiftJg* *v±-i?t 
[0 0 4 9] £lftP><Djg*«, Xf7lf>^t-^^7 50 



XC 4 OtfSffiU ^ft^tlSCT^g&XT-y t°y 
^t-^n-;^7XC4 1 (DV757XT2bZ>&&m 
£ft*7XC 4 1 1, {?±^TOI»»J7 7XC 4 1 

2, #±Rjfliin«ji£ii*7XC4 1 3cvfftfr£x 

f7tyyt-^o-)W7XC4 KBijfM&fl-LTS 
itTSo xf? e>?*-**5xc 4 0B, S^Lfc 
Xry tfy^t-^P-zl^XC 4 1 ©^7^7X1: 
*fLT\ Xr7 If ^t-*4iftt -SfciiXDSift^v 
($RB\ gl8cD3ISISgl^atC5t<J6e)tl, 

ffljRsntvs) wsu sftSteoJi^^-yt-^ 

t°>^-5n-;l/^vXC 4 1 O-y-^^vXii, Xf 
•ytfy^-^^XC 4 0fc»fH*7*l*7*y-t:- 
s;ki«fc 5 o cti*s#Ufexf-y try^*-* 
^7XC4 0ti> x*iry*ac lfcliffeKT^yt- 

[0050] xf'^y^-^^^xdo 

tt , IftfHt * K 12 T X x v \L > # P -;]/ * 9 X 
C4 1 £D^-fn^O-9-7^7X*S^t/c^ fjfR^ 

6cD^£D^f / F^>^-7x^X%fet-t§o Jinti 
0, Xf'yl^>'7't-^n-^7XC4 10W7 

X\ Xf'y^yy*t-?Oiff^7^-^©l^ g 

iiMj&oji^w^a., tot, ^taftsxf'vi;^ 

^-*<DK*I73^iiira*nfc*&s frfctXr >y H° 
^p-;l/^vX©-9-^^7X*3iiPL, ^o^t 

feJg^tt, ^S^^Xf-'y^y^-t-^P-^^^X^ 

7 h x 7^ n n p^y{ 7 -b-y3i{i%^ 0 -T S C £ 

y^t-^p-;l-^7XO-9-7^vXffli/^ci:-C\ * 
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7 7 h 7 x 7a5p a p£#®«K*f L TjSffl T* t . V 7 h * 

[0 0 5 1] W±5R^fc i 5 £7 7 b 7 x 7gp n a p^ 
tt«BMM-*CfcT?* X*^»P77h7x7W- 
trx*^Sfi*h5o x^+y$ijny7h7x7fi:fffc* 

g&^X^y7^X©+r777 % X«l»U 

^^crscfcS'T**, +^ y •y^gp D a D^e.x*-v 

£ %7nttmft'( y 7 - 7 x X^completefc U-t % C 
2:T\ frfdcx^y77^©^777X;^jn£ftfc 

«£-?t»*+ y y ^gi3 n a p©rt§%^M-r?.^s*^v\ 

[0 0 5 2] 

7 h 7 x 7gpp a a t s m&m. <o *fj o itfiwz'gmt %> y 

7h7x7gf5 B a oi:, *irUy^o-/l«fit % M^WD 
ttWmmtZV-? h7x7gPp n p?1g$U #77 h 

ffiJfcfr 9 Z. tX\ §r®m\Ctt LT*V 7 h 7 x 7^p D p* 

subu fro, 7,^^i-%mmm.(o^m^:mmcL, y 

7 h 7 x 7 PW8M»*fil± * 5 c i: A^t? t S „ 
7^X t U 'J y ^a-;l/g|3 n a pO-9-777X £ LT 

x^^ yg^tjscfc^^ y y ^<owfp*ff 5 y 7 h 7 

x7gP B a pT-«jic-r§u x + ^tt»c«tg%ii 
*nT5i6£\ * + 'J y v ; o-;^p D p©-9-77^X^ii)!in 

1 5 c i: -eat ass** -e t , x + + * wffli y 7 h 7 x 7 

•9-77 v X© 7 7 h 7 x 7g|5 n a pCD«fM' 7 7 - 7 x -X 

©■9-777XtiiAnLfc^coa#-ry^-7x-x* 

ISI-tT-t, X*^^JS?y7b7x7©«ftEfi£3S%^ 

[0 0 5 3] tWfS-rsSE&m : HftJMSBtc 

**ygp,5?i^ 4HrU x-rytfyT**—* 
gPp n pTl8$U &77h7x7gPn a p^ SWctSfW 

«atwLT*y7h^x7-yxr^iiffl-ef, fr 
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X**^WIWfi6©16«*aWtL, 77 h 7x7 

ff5tt9 5 t*fJS-T5J!(i* : X* + -niJ1»*fr5 77 h 
7i7©i)S5:, X*+ySPiPnfc, 

xf y if y T**-* gr>p a n t u x* + y ass© 

fc»*ft&7-yX (X^+>77X) fc, SiI©#fK 
y^-7H'X^7^777XT'IlL ) #77 h7 

x7gtfp n p£, m^mmm i ftt%QiL\,rcu&t lt« 
it, t *s u TJWetfr»'^»fNi**fT 9 7 7 h 7 

x 7gPp n pO«it^> ffl©gPp a p^ 6 Oftff-f 77-7 x 
X%#ofctt^W*7^X (X^+777X) tta 
«S^>^-7i^X^9t777XTMU ± 

IEX^^y7^XcD-9-77^X^ wMW&m.'omib 
20 77 h<>x7<0#-y--ex^Jt£;LT#ftL, #"9"77 

7xa«t-ex<D[tyg£jssi;fc, ++y ys^»fio«v^ 

y -7gRp D p^\£D^S^^ y -tr-s;*jMS C T'^©K* 
3Jt)»Jffll*llfiiSt5o fcT> X+^7 u $iJffl)77h7x 
7cDatg (9--tX) ©aSilO, ^M^g^lCL, 77 h 
7 x 7 PB^** ft± S ■& § C t ifi T* t § o 
!S5t<g 7 tc^tJSf § : ±|B* +• 'J y ^ffifnA^ 6 X 

*-yy77X©it777X^©Sft-ry?-7x-rx^ 

iK-fSClfc-rSCfc^ X^-VtitiiJtP77 h7x7© 

30 a^g (it-ifx) comi'mmicm<DV7}-'7x73 

ao«S«**«: < U 7 7 h 7 x 7gPp a pOfIHtt*^ 

[0 0 5 4] 8 t jHftSt 5 JE&m : Xf y b° 7 7" 

Z-ZcomWiZ'n b 7 7 h 7 x 7SPp a a© rtSMUfiR*, x 
x y t! y 7 ©tt^WS^ff 57^Xt, Xrybf 

y 7*€~ 7 (ommt § ®» J^t o rctemmz 7 7 x t , 

±!BXr ytf 77^-7 n-;l/79XO-9-777XT\ 
Xxy tf y 7 ©Eft^t J£ CTf/Wx^lffl 
■rs^^x-ewjs-rsc^tcit), xxy^y7 ,; e-7 

40 ©EK^SOiliax *M*8«l!:U 77h7x7MIS 

»*S9K:»jSr*»*: Xrytfy7"t-7D-;b 
7 7 X 77 v X'xO^-Y 7 7 - 7 x 4 X f 

O y 7 h 7 x 7gPn c i'iC0{S«tt^ fil±S** C ^ *^T* t 

so immvmmmmi 
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